




Modeling Benefits of Implementing Low Impact
Development Practices within Forecasted Growth
Scenarios of the Reedy River Watershed
Stephen Taylor
Clemson University, swtaylo@gmail.com
Follow this and additional works at: https://tigerprints.clemson.edu/all_theses
Part of the Environmental Engineering Commons
This Thesis is brought to you for free and open access by the Theses at TigerPrints. It has been accepted for inclusion in All Theses by an authorized
administrator of TigerPrints. For more information, please contact kokeefe@clemson.edu.
Recommended Citation
Taylor, Stephen, "Modeling Benefits of Implementing Low Impact Development Practices within Forecasted Growth Scenarios of the









MODELING BENEFITS OF IMPLEMENTING  
LOW IMPACT DEVELOPMENT PRACTICES WITHIN 
FORECASTED GROWTH SCENARIOS 









In Partial Fulfillment 
of the Requirements for the Degree 










Dr. Charles V. Privette III, Committee Chair 
Dr. Calvin B. Sawyer 





For this research, a previously developed comprehensive watershed water quality 
model for the Reedy River as developed for South Carolina Department of Health and 
Environmental Control (SCDHEC) and the US Environmental Protection Agency (EPA) 
as a total maximum daily load (TMDL) assessment tool was used to assess the benefits of 
using low impact development (LID) designs in future growth of Greenville County, 
within the Reedy River watershed.  The original intent of this model was to provide 
SCDHEC with a defensible model that could be used to prepare nutrient TMDLs for an 
area located at Boyd Millpond and the Reedy River Arm of Lake Greenwood.  This 
model incorporates US EPA models, Loading Simulation Program in C++ (LSPC) and 
Water Quality Analysis Simulation Program (WASP). 
The model was first analyzed to determine how sensitive it was to changing land 
use on the sub-watershed/development scale.  Further analysis was then conducted 
throughout the entire Reedy River watershed. This analysis was done to determine the 
scale at which changes in development affect both the sub-watershed, and the overall 
watershed’s water quality.  Once this analysis was completed, global information system 
(GIS) growth maps of Greenville County were used to predict what water 
quality/quantity effects that future growth/development might have on the watershed both 
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The Reedy River basin is part of the Saluda-Reedy Watershed (SRW). It originates 
near Travelers Rest, South Carolina in the northern fringe of the Greenville metropolitan 
area and flows southward through downtown. The downtown area of Greenville has been 
the focus of a major economic and cultural renaissance in recent years. The river continues 
for approximately 40 miles through increasingly rural lands until it empties into Lake 
Greenwood. The Reedy River is a classic piedmont stream with relatively little wetland 
area. It flows through several impoundments, the largest of which are Conestee Lake, Boyd 
Millpond, and the Reedy River Arm of Lake Greenwood. The upper area of the watershed 
is moderately to heavily urbanized, especially around Greenville, Mauldin, Simpsonville, 
and even further north near the rivers headwaters in Travelers Rest. The Reedy River 
shows all the signs of an impaired stream system: flashy hydrology, scouring and bank 
instability, and substantial sediment and pollutant loads.  The lower portion of the Reedy 
watershed, south of Simpsonville, is largely undeveloped. Yet, prior research has shown 
that there is little plant absorption of pollutant load between the Greenville metro area and 
Lake Greenwood. Due to the heavily urbanized upper portions of the Reedy River, 
significant loads of a variety of key pollutants are contributed to Lake Greenwood, 
particularly nitrogen and phosphorus (Privette et al., 2011). 
Several segments of the river are currently in violation of the South Carolina Water 
Quality Standards (SCWQS) due to excessive nitrogen and phosphorus. South Carolina 
requires within the Piedmont and Southeastern Plains ecoregions nutrient concentration not 
exceed 0.06 mg/L and 1.5 mg/L for phosphorus and nitrogen, respectively (Harden, 2011). 
 2 
As a condition of section 303(d) of the Clean Water Act (CWA), these areas have been 
placed on a list of impaired waters, commonly referred to as the 303(d) list (Heim and 
McGovern, 2007). The Reedy River model (RRM), which was used as the basis for this 
research, was created to develop the necessary total maximum daily loads (TMDL), as the 
303(d) list requires. “A TMDL establishes the maximum amount of a pollutant a waterbody 
can receive from existing or future point and non-point sources without resulting in a 
violation of the WQS…” (Heim and McGovern, 2007). 
Funding for the creation of the RRM was acquired in a legal settlement involving a 
1996 diesel oil spill of nearly one million gallons into the Reedy River.  ENSR, now 
AECOM, was chosen to develop this model to produce these TMDLs for the water bodies 
that are not meeting allowable nutrient levels (Harden, 2011).  
Due to increased demands for water resources associated with population growth 
and ever-changing water quality regulation, understanding the impact of urban 
development on riverine systems is critical for water quality. This study is intended to 
provide water quality and quantity predictions based on potential growth patterns for 
Greenville County. This research attempts to provide estimates of potential pollutant 
savings that Greenville County could achieve by implementing Low Impact Development 
(LID) best management practices (BMPs).  Pollutant savings could potentially be achieved 
by retrofitting older stormwater structures/outlets and including LID practices and designs 
in construction of new/future development. These implementations could provide a positive 
impact on the overall quality of the ecosystem. Three development scenarios will be used 
to show the effectiveness of properly installed LID techniques for condensed, intermediate, 
and sprawling predicted future-growth patterns. GIS maps of the watershed are presented 
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which highlight sub-watersheds within the Reedy River Watershed (RRW) that are 
predicted to contribute high quantities of nutrients.  These maps further emphasize areas 
where continued development may cause the most adverse environmental effects on the 




Protection of water resources at the local level is complex, largely due to non-point 
source pollution, or polluted runoff.  Land use changes and deforestation have led to 
increases in stormwater runoff volume that once infiltrated into the soil, but now flows over 
impervious surfaces into nearby streams and lakes. While flowing from source areas to the 
receiving water bodies, runoff washes pollutants from the land surface, thereby becoming 
polluted and requiring treatment.  This diffuse form of pollution is now the leading mode 
for surface water contamination in the United States (Meixler and Bain, 2010). Urban 
runoff was previously ranked as the second most common source of water pollution for 
lakes and estuaries and third most common source of pollution for rivers (EPA, 1994).  
The suburban neighborhood is a leading source of water pollution (Billow, 2002).  
Both surface water and groundwater quality are typically impacted following development 
of residential communities.  The water quality impacts are not only due to an increase in 
conventional pollutants, such as nitrogen and phosphorus, but also to a significant increase 
in heavy metals, oils, etc. Residential streets and driveways commonly contribute oils and 
metals from cars and trucks, while lawns and gardens release fertilizers (Billow, 2002). 
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“A watershed is an area of land that drains all the streams and rainfall to a common 
outlet such as the outflow of a reservoir, mouth of a bay, or any point along a stream 
channel” (USGS, 2013b). The United States Geological Survey (USGS) delineates 
watersheds using a nationwide system based on surface hydrologic features such as slope 
and topography. This delineating system divides the country into regions, subregions, 
accounting units, and cataloguing units. A unique hydrologic unit code (HUC) is given to 
different hydrologic areas for use in identification. For example, in this report, 3 of the 13 
sub-watersheds, according to the 11-digit HUC system, within the SRW contribute to the 
area that drains into the Reedy River. The first and second digits defines the region, the 
third and fourth digits define the sub-region, the fifth and sixth determine the accounting 
unit, the seventh and eighth denote the cataloging unit; the additional three digits further 
narrows the scope of the drainage area. These 11-digit HUC identification numbers can be 
seen in Table 1-1. Region number 03 denotes the South Atlantic-Gulf region, subregion 
number 05 is associated with the Edisto-Santee subregion, accounting unit number 01 
describes the Santee accounting unit, and the cataloguing unit number 09 labels the Saluda 
cataloguing unit, giving rise to the SRW being identified with the 8-digit HUC of 
03050109 (USGS, 2013a). The SRW includes 13 of these HUC’s, further identified as 010-
130 in the 11-digit form, three of which encompass the contributing drainage area of the 
Reedy River. Within this study and the RRM, these three HUC’s were split into 36 sub-
watersheds. These sub-watersheds are areas that drain to create tributary streams of the 
Reedy River mainstem. Figure 1-1 contains names, short hand identification labels, and 
acreage of each of the sub-watersheds that belong to each of the three HUC’s. 
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Table 1-1 HUC Id’s 
11-Digit HUC Name 
03050109100 Upper Reedy 
03050109110 Huff Creek 
03050109120 Lower Reedy 
 
There are 22 sub-watersheds of the RRW that are associated with the Upper Reedy 
HUC. The sub-watersheds pertaining to the sections of the Reedy River itself are R1, R2, 
R3, R4, R5, R6, R7, R8, R9, R10, and R11.  The sub-watersheds consisting of tributaries 
are Little Creek (LTC), Langston Creek (LGC), Richland Creek (RLC), Long Branch 
(LGB), Brushy Creek (BRC), Laurel Creek (LRC), Marrow Bone Creek (MBC) and Rocky 
Creek (RKC). There are also three sub-watersheds containing unnamed tributaries in the 
Upper Reedy HUC that will simply be called UT1, UT2, and UT3. The Huff Creek HUC is 
considered a hydrological unit of its own containing only the Huff Creek (HFC) sub-
watershed. The Lower Reedy HUC consists of the 13 remaining sub-watersheds; the 
portions of the Reedy River mainstem, sub-watersheds R12 through R20 as well as the 
tributaries Horse and Walnut creeks (HRC and WNC) and a fourth unnamed tributary 
(UT4). The final sub-watershed in the Lower Reedy HUC contains the Reedy River Arm of 
Lake Greenwood and is the receiving body of the river’s outflow.  
 
URBANIZATION 
All around the world human populations are becoming increasingly urban as more 
than half of the earth’s inhabitants currently reside in urban areas (Clark, 1998 and 
O’Driscoll et al, 2010). These urban centers most often develop around rivers and other 
water bodies due to the accessibility of drinking water and the ease of shipping/receiving 
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goods. A substantial increase in the United States population, particularly in 
urban/suburban areas, is expected during the course of the next thirty years. Urbanization 
already contributes to runoff that degrades many waterways and catchments, and continual 
urban and suburban growth will likely contribute to further degradation. Yet, because much 
of this urban built environment has yet to be constructed, we have an opportunity to 
substantially mitigate the effects of the new construction (Jacob and Lopez, 2009). 
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Figure 1-1 Identifying Sub-watersheds within the RRW. 
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Recent Southern Population Growth & Urbanization 
 O’Driscoll conducted a study of the southern states; TX, OK, AR, LA, MS, TN, KY, 
AL, FL, GA, SC, NC, VA, WV, DE, and MD, as well as the District of Columbia. As seen 
throughout the whole of America, the southeastern states have similarly undergone a large 
amount of urbanization, especially in the last 100 years. The amount of urban residents in 
the southern region increased from 18% to 72% between 1900 and 2000. Recently, 
between 2000 and 2008, the southern states experienced the largest population growth of 
any region in the United States with an increase of approximately 11.5 million residents.  
This population boom was associated with a large increase in the rate and extent of 
urbanization and development. Between 1982 and 2007, based on evaluation of urban and 
transportation grids, an increase of 79% or 21 million acres in developed land was 
observed. This amount accounted for over half of the newly developed land area during 
that time for the entire contiguous United States (O’Driscoll et al., 2010). 
 
Strom Thurman Institute Growth Study  
The Strom Thurman Institute (STI) of Clemson University conducted a study 
(2007) to determine the rate of urban growth of an eight county region in the Upstate of 
South Carolina: Greenville, Spartanburg, Pickens, Anderson, Laurens, Newberry, 
Abbeville, and Greenwood. A GIS-based model was developed to predict urban growth 
within these eight counties through the year 2030 (Allen et al., 2007). It was found that the 
amount of developed land increased from 222,745 acres to 576,336 acres between the years 
1990 to 2000.  It was further established that under current policies and practices that the 
area of developed land could increase to as much as 1,523,667 acres by 2030.  This large 
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increase in developed land would likely have a large negative impact on the environment 
and culture of the Upstate area if this expansion were not properly managed (Allen et al., 
2007).   
Different urban growth rates were investigated in this study. Urban growth rates of 
1:1 through 5:1 were simulated with the first digit relating to the percentage increase of 
developed land and the second digit pertaining to the projected increase of population. 
Therefore, a one to one ratio means that the urban land area is increasing at the same rate as 
the population, while a five to one ratio denotes an increase in developed land area that is 
five times greater than the population increase. This GIS-based model was devised by 
utilizing a binomial logistic regression approach and information that was supplied by 
knowledgeable participants from the region. Some of the input variables utilized in this 
model are interstate highways and other roads, the slope of the land, and infrastructure 
services such as water lines and sewer lines. These inputs feature data sets generally are 
converted into raster data sets in which each cell in the raster represents the “distance to” 
that feature. A raster dataset “defines space as an array of equally sized cells arranged in 
rows and columns, and composed of single or multiple bands. Each cell contains an 
attribute value and location coordinates… Groups of cells that share the same value 
represent the same type of geographic feature” (ESRI, 7/20/13). Cells with greater distance 
to a road, for example, are less likely to develop than those closer to a road. The value of 
each cell in the probability grid indicates the relative likelihood of that cell being 
developed. Cells that were already developed were given a value of 1.0. Cells that were to 
remain undeveloped, such as water, wetlands, or protected lands, were given a probability 
of 0.0. Cells with higher probabilities, values closer to 1, were more likely to develop than 
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those with lower probability values, or they will develop before those with lower values.  
The GIS-based growth model then used this probability grid to select cells, starting with the 
highest probabilities and working its way down, until the total area of developed land 
equaled the amount of predicted future developed area (Allen et al., 2007). The highly 
urbanized metropolitan area of greater Greenville city can be seen from an aerial 
photographic view in Figure 1-2. 
 
Infiltration versus Land Use & Impervious Surfaces 
“Infiltration is the downward entry of water into the soil from rainfall, irrigation, or 
snowmelt… It is one of the more important processes in the soil phase of the hydrologic 
cycle since infiltration determines the amount of runoff as well as the resupply of water to 
the soil profile” (Scott, 2000).  Soil infiltration is affected by a wide range of factors such 
as soil structure, tillage practices, type and extent of clay present, vegetative cover, rainfall 
intensity, slope, water temperature, air entrapment, and even soil salinity. Runoff takes 
place when the rate of rainfall is greater than the rate of infiltration and surface storage by 
soils and vegetation (Scott, 2000).  
Impervious surfaces can be defined as any type of land cover that does not allow the 
significant infiltration of precipitation, such as: roadways, rooftops, parking lots, etc. An 
increase in the amount of these impervious surfaces changes the natural hydrology of a 
catchment primarily by nullifying the ability for precipitation to infiltrate into the soil. 
Therefore, the main driving force for increased runoff during urbanization occurs with land 
use change and the associated percentage of impervious surface. There are a number of 
land use classifications. The classification system used in this model and report is the 1992 
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classification, seen in Table 1-3. 2006 GIS land use maps of the RRW can be seen in 
Appendix A. 
Table 1-2 Land use classification. 
LSPC / National Land Use Database 1992 Equivalent 
Code  Description 
11 Open Water 
21 Low Intensity Residential 
22 High Intensity Residential 
23 High Intensity Commercial/Industrial/Transportation 
31 Bare Rock/Sand/Clay 
32 Quarries/Strip Mines/Gravel Pits 
33 Transitional 
41 Deciduous Forest 
42 Evergreen Forest 
43 Mixed Forest 
51 Deciduous Shrubland 
71 Grassland/Herbaceous 
81 Pasture/Hay 
82 Row Crops 
83 Small Grains 
85 Other Grasses (Urban/recreational; e.g. parks lawns g) 
91 Woody Wetlands 
92 Emergent Herbaceous Wetlands 
 
Even urban grassy areas, such as playgrounds and parks, can contribute to an 
increase in runoff due to decreased infiltration rates caused by such factors as compaction. 
For this reason the land uses identified by the codes 21, 22, 23, 31, 32, 33, and 85 were all 
considered as developed land area in this report. Changes in land use have long been 
known to cause an increase in the rate of stormwater runoff that in turn can alter 
downstream river channels. The hydrologic effects of these land use changes are 
particularly significant because such development typically produces a radical and 
widespread disruption of existing runoff processes and flow paths. An increase of two to 
three times greater peak stream flow may typify the changes brought by a low-level 
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Figure 1-2 Aerial view of the city of Greenville. 
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With an increased amount of impervious surface and stormwater runoff, a riverine 
ecosystem may see many undesirable effects: changes in stream flow, increased runoff 
volumes, increased peak runoff rates, greater runoff velocities, increased flooding 
frequencies, and lower dry weather flows.  The geometry of the stream could also change 
due to larger amounts of runoff: stream channel enlargement (expansion) and erosion, 
stream downcutting, and channel bed changes due to scouring. These changes in stream 
geometry could lead to fluctuations in floodplain elevations (CoG, 2010). The increased 
volume of runoff entering a riverine system could also impact water quality. Microbial 
contamination could occur which lowers oxygen levels, and stresses other aquatic species. 
This increased inflow of runoff could carry with it many harmful hydrocarbons, heavy 
metals, excess nutrients, and other toxic materials, as well as sediment from upstream 
construction and/or the scouring of the channel bed. The aquatic habitat associated with the 
stream could also be adversely affected by degradation within the structure of the habitat. 
This degradation could cause an overall decline within the biological functions of the 
stream.  Increased runoff volumes coupled with a degraded flood plain could also create 
aesthetically unappealing conditions, as well as potential property damage and residential 
safety concerns within areas adjacent to stream systems (CoG, 2010).  
 
Urban Runoff & Pollutants 
Major categories of non-point source pollutants include pathogens, nutrients, toxic 
contaminants, and debris.  An overabundance of nutrients such as nitrogen and phosphorus 
can threaten groundwater supplies and surface waters.  Toxic contaminants, like heavy 
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metals, threaten the health of aquatic organisms and their human consumers (Arnold and 
Gibbons, 1996).   
Nitrogen occurs naturally in the environment in a number of forms. However, 
excess nitrogen has gradually become one cause of aquatic environmental concerns. Since 
the industrial scale production of nitrogen fertilizers, made possible by the Haber-Bosch 
process, emissions of ammonia, nitrogen oxides, and nitrous oxide have increased. The 
emissions associated with the production of these fertilizers have caused air pollution, and 
the acidification and eutrophication of soils. Additionally, as the availability has gone up 
and cost of nitrogen-based fertilizers has gone down more homeowners are using them. 
This higher rate of use leads to over applying which can leaching of nitrates/nitrates into 
the ground and surface water stores. This effect has led to the damage of freshwater 
ecosystems (Reis et al., 2009).  
Phosphorus occurs in water in numerous forms such as organic phosphate, 
orthophosphate (an inorganic, aqueous form), and polyphosphate. Orthophosphate found in 
water typically comes from fertilizers and for this reason is the most commonly measured 
form. Organic phosphate occurs from the decomposition of animal and plant tissues and 
also is found in fecal matter. In general, excess phosphates arrive in aqueous environments 
from water treatment plants/sewage, soils, and agricultural fields via fertilizers, animal 
feedlot operations, and urban/sub-urban lawns (EPA, 2006).  
 
Deforestation 
When land is converted from a pre-existing forest to a typical housing development, 
it causes more adverse effects than just increasing the level of impervious surfaces and 
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therefore the amount of water that runs off.  Forest cover and other vegetation that occur 
within intact forest ecosystems intercept and filter rainfall, stabilize soils, moderate 
streamflow, and prevent the “first-flush” effect of pollution such as sediments, nutrients, 
and metals that are easily contributed from impervious landscape. Forested land decreases 
rainfall impact speeds by way of the leaves intercepting the droplets and allows for 
precipitation to soak into existing detritus and the ground. This in turn recharges 
groundwater systems and gradually restores surface water. The “heat-island” effect has 
been documented for many metro areas (Atlanta, GA or Columbia, SC, for example), and 
is created by widespread loss of forest canopy and replacement with pavement and asphalt 
(Imhoff et al., 2010). It has been shown that this phenomenon has affected weather patterns 
causing higher summer time temperatures and more violent storms, in effect changing the 
urban microclimate. Also, trees help to filter air, which may be a particularly desirable 
function in urban areas that often have degraded air quality.  
The 2007 North Winds Assessment of Trends in Forest Cover Change in the 
Saluda-Reedy Watershed and Impacts on Water Quality and Stream Flow states that long-
term water quality data analysis depicts better water quality in watersheds with higher 
percentages of forest cover (North Wind, 2007). Biological oxygen demand, total nitrogen, 
and total phosphorus levels tended to be lower in watersheds with higher percentage of 
forest cover when compared to more urbanized (impervious) watersheds. Conversely, 
dissolved oxygen concentrations tend to increase where more forest cover is present. 
Additionally, watersheds containing higher percentages of forest cover had lower peak 
flows per area compared with urban and even agriculturally dominated drainage basins. A 
consequence of shifting away from infiltration is the reduction of groundwater recharge 
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and lowering of the water table (Arnold and Gibbons, 1996). Moreover in 2007 it was 
determined by North Wind that of the three HUC’s that comprise the RRW, Upper/Lower 
Reedy and Huff Creek, that the Upper Reedy River has seen the most deforestation 
between 1985 and 2000 with a loss of 40% of it’s forested land.  This information can be 
seen in Table 1-3. The study cites this same area as having stream flow gauge readings with 
the highest recurrence interval flows of all the gauges investigated in the entire SRW. This 
exhibits a relationship between the loss of forested land and reoccurring elevated stream 
flow (North Wind, 2007).  
 
Table1-3 Change in Forest Cover Over Time in the RRW. 
11-Digit 
HUC Name 
Total 1985 2000 1985-2000 




(acres)   
Area 





03050109100 Upper Reedy 73,748 43,436 59 26,131 35 17,305 40 
03050109110 Huff Creek 22,837 12,445 54 12,032 53 413 3 
03050109120 Lower Reedy 70,013 54,075 77 53,927 77 148 0.27 
Source: North Wind, 2007 
 
 
BEST MANAGEMENT PRACTICES  
BMPs are any type of practical/effective methods that can be utilized to prevent or 
reduce the potential adverse effects of development, in this case stormwater management. 
BMPs are the most commonly used term to describe the wide range of on-site options 
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available to manage stormwater runoff (Arnold and Gibbons, 1996).  BMPs can either be 
non-structural or structural.  
 
Non-Structural BMPs 
 “Non-structural BMPs include institutional and pollution-prevention type practices 
designed to prevent pollutants from entering stormwater runoff or reduce the volume of 
storm water requiring management” (US EPA, 1999). This form of BMP can be very 
effective in reducing or even removing the need for more costly and extensive end-of-pipe 
treatment via structural BMPs. Non-structural BMPs achieve this by reducing the 
generation of pollution at its source. Classifications for non-structural BMPs vary, but 
according to Taylor and Wong in Non-Structural Stormwater Quality Best Management 
Practices – A Literature Review of their Value and Life-Cycle Costs, there are four major 
groups: town planning controls, pollution prevention procedures, education and 
participation programs, and regulatory controls. 
 Town planning controls are both citywide town planning controls and site-based 
planning controls. These types of controls allow municipalities to regulate the type of 
development that occurs in a given area through zoning and/or an overall regional plan. 
Also, these city or county governments could require developers to plan, design, and 
maintain effective erosion prevention/stormwater control BMPs in accordance to their 
codes. These planning controls are typically effective because they apply to a sizeable area 
(citywide), capture all major forms of development including redevelopment, use a pre-
established/well understood process to deliver their requirements, and are reinforced by 
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compliance assessment and have penalties for those who fail to comply (Taylor and Wong, 
2002).  
 Pollution prevention procedures involve repetitive processes for preventing and/or 
minimizing the introduction of pollution to stormwater. Most of this form of BMP occurs 
in maintenance duties such as upkeep of urban stormwater drainage systems and sewage 
conveyance systems, regular service of vehicles and machines in industrial plants, 
maintaining public parks/nurseries/sports fields/swimming pools, roadway litter collection 
programs, as well as public trash can design/placement/cleaning. Other ways to cut down 
pollution occur within integrated pest control practices (regulating the use of 
herb/insecticides), recycling programs and domestic waste pick up, good housekeeping in 
commercial and industrial areas, education and training in pollution prevention measures, 
and even street sweeping (Taylor and Wong, 2002). Jelen and Sutherland (1997) suggest in 
the fifth volume of Advances in Modeling the Management of Stormwater Impacts that 
utilizing street sweeping programs could significantly reduce pollutant wash-off from 
urban streets, achieving up to an 80% reduction in total suspended solids when used bi-
monthly. 
 Education and participation programs include elements of providing information, 
persuasion towards a need for change and/or involvement by a specific audience. The 
programs aim would be to change the behaviors and habits of certain groups of the 
community whose activities are thought to be negatively effecting stormwater quality and 
overall waterway health. An example of an education program would be an anti-littering 
campaign focusing on effects to waterways, while participation programs could take the 
form of a concentrated lawn care workshop or training course, and both of these 
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aforementioned platforms would be geared towards and directed at residents of the 
urban/sub-urban community (Taylor and Wong, 2002). 
 Regulatory controls deal with laws passed and enforced, at the State or local level, 
which serve to address specific forms of pollution and seek to control these high-risk 
activities. These laws could, or example, encourage builders to reduce the discharge of 
sediment, litter, and washwaters from building sites, discourage illegal dumping of 
trash/refuse, and discourage the connection or discharge of industrial/commercial/sewage 
waste to the stormwater drainage network. Even things as simple as convincing pet owners 
to properly dispose of their animals’ wastes could cut down on the amount of total nitrogen 
and phosphorus found within stormwater (Taylor and Wong, 2002).  
 Through coupling these regulatory and legislative methods with educating the 
general public of the dangers of pollution there could be a great deal of positive 
environmental gain.  Some of these management practices seem intuitive such as practicing 
good house keeping in industrial areas, and cleaning up after pets, or having stormwater 
conveyance maintenance plans. Yet typically little is done to require or enforce such 
behaviors. It would take the residents and workers of a community as well as the powers 
that be doing their part and working together to minimize an urban environment’s negative 
effects on its environmental counterpart. 
 
Structural BMPs  
“Structural BMPs include engineered and constructed systems that are designed to 
provide for water quantity and/or water quality control of stormwater runoff” (EPA, 1999). 
The main purposes of structural BMPs are to receive, detain/retain, and treat surface runoff 
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and this pollutant removal can be achieved by the following mechanisms: sedimentation, 
flotation, filtration, infiltration, adsorbtion, biological uptake, biological conversion, and 
degradation. There are a diverse variety of structural BMPs in use for the management of 
stormwater, and these BMPs can be classified by several general categories. However, the 
terminology used to group this classification of BMP and the distinction between BMP 
types is an area that is in need of standardization (EPA, 1999). In recent history, detention 
and retention ponds have been the primary structural BMPs used in South Carolina. Due to 
their frequent use detention/retention ponds are the most well researched structural BMPs 
(Hunt and White, 2001).  The terms retention and detention are often used interchangeably 
even though both expressions have distinct meanings. Stormwater detention can be defined 
as providing temporary storage of a runoff volume for subsequent release. Whereas, 
retention can be generally defined as providing storage of stormwater runoff without 
surface discharge, and therefore relies on either infiltration or evaporation as a means of 
lessening the volume present (EPA, 1999). There are a large number of stormwater BMPs. 
Due to the prevalence and frequency of use, the two traditional BMPs that will be focused 
on in this report are dry detention ponds and wet retention ponds.   
Dry detention ponds (DDP) are created to provide temporary storage of stormwater 
runoff, and are typically designed as a water quantity control. They function by intercepting 
and impounding stormwater runoff, and then by way of an outlet structure the water 
volume is slowly released over a 24 hour time period, or longer. This detainment of runoff 
inflow promotes the settlement of suspended solids and therefore reduces the outflow of 
pollutants associated with this settled material. DDPs, as specified by their name do not 
have a permanent pool and should completely drain between storm events. A dry pond can 
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be designed as either a single-stage or two-stage facility. Single stage ponds are generally 
used for water volume control and are not typically recommended as means of water 
quality treatment. The two-stage pond detains a water quality volume in the lower stage 
(treatment via settling), and has an upper stage area for larger storms to control floods. The 
lower stage of a dry pond, as in the single stage facility, is controlled by outlet structures 
that are meant to detain the stormwater runoff for a minimum duration of 24 hours. The 
higher stages detain the peak flows of runoff from larger storms for flood and erosion 
control (DHEC, 2005 and EPA, 1999). 
Retention ponds, also called wet retention ponds (WRP), are designed to retain a 
volume of stormwater runoff and to treat this runoff volume. When properly designed and 
maintained, these permanent ponds can be effective BMPs in providing both quantity 
control and water quality enhancement. These retention basins can provide aesthetic value, 
aquatic environment/diversity, and terrestrial habitat for a variety of animals and plants. 
Subsequent storms/rain events that increase the volume of water in the pond above the 
designed depth, or the permanent pool level, displaces in part or completely the runoff 
volume from previous events. Water quality treatment and pollutant removal that takes 
place in retention ponds occurs in a number of ways via several mechanisms. However, the 
main treatment mechanism occurs during the removal of suspended solids and the 
associated pollutants through gravitational settling. Aquatic plants and microorganisms can 
also provide uptake of nutrients and degradation of organic contaminants. Retention basins 
that include an aquatic bench on the perimeter of the pond and incorporate aquatic 
vegetation in this area increase this added pollutant removal and heighten efficiency in 
water quality treatment (EPA, 1999). 
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Low Impact Development 
Reducing the introduction of pollutants into the environment can play a major role 
in improving water quality and is one of the most challenging aspects of urban water 
quality control (WERF, 2001). LID is a stormwater management approach with a basic 
principle that is modeled after nature: manage rainfall at the source (LIDC, 2001 and 
Coffman et al., 1998). LID uses innovative methods to retain/detain, filter, recharge, and 
pass runoff through decentralized, distributed, small-scale controls (WERF, 2001). Types 
of LID practices include rooftop downspout disconnection, green roofing systems, 
infiltration trenches, sand filters, stormwater wetlands, vegetated swales, bioretention areas, 
and porous pavement.  
The goal of LID is to mimic a site’s predevelopment hydrology at its source (LIDC, 
2001). LID optimizes infiltration as a means of reducing runoff volume and discharge 
(Coffman, et al., 1998). These techniques lower the amount of effective impervious area in 
a watershed or sub-basin and serves to directly disconnect the impervious areas within a 
drainage area (EPA, 2000). LID reestablishes the predevelopment volumes of runoff, 
recharge, storage, and evaporation.   
In general LID practices are more cost effective and entail less maintenance than 
conventional, structural stormwater BMPs. Not every site happens to be suited for LID 
practices. As in any structural design, soil permeability, depth of water table, and slope 
must be taken into account as well as other factors (EPA, 2000). Conventional stormwater 
controls such as ponds have inherent limitations, such as an inability to replicate 
predevelopment watershed hydrology. LID keeps water on-site as long as possible without 
causing problems for the property owners or interfering with typical use of the property.  
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LID is based on sound engineering and environmental practices (WERF, 2001) and is 
gaining wider acceptance. 
LID can be used to meet National Pollutant Discharge Elimination System 
(NPDES) Stormwater Phase II permits and TMDL permits by lowing the nutrient load and 
water volume introduced to streams.  Results of LID are hydrologically functional 
landscape that generate less surface runoff, less pollution, less erosion, and less overall 
damage to lakes, streams, coastal waters, and aquatic environments in general (LIDC, 
2001). This report will focus on three LID designs: vegetated swales, bioretention areas, 
and infiltration trenches.  
Vegetated swales (VS), or enhanced dry swales, are open conveyance water 
delivery channels engineered to capture, treat, and release the stormwater runoff volumes 
from a particular drainage area. Enhanced swale systems are primarily designed to enhance 
stormwater quality and only have a limited ability to offer stormwater runoff volume 
control. Enhanced dry swales are vegetative channels designed to incorporate a filter bed of 
prepared soil and typically contain an under-drain system. “Runoff is detained in the main 
swale section where it filters through the filter bed. The runoff is then collected and 
conveyed to the desired outlet through a perforated pipe and gravel system” (DHEC, 2005).  
The recommended de-watering time for this BMP is 24 hours with the maximum being 48 
hours. These swales are predominately dry, and therefore, they are preferred in residential 
settings (DHEC, 2005).  
 Bioretention areas (BA), also termed rain gardens, are designed so that stormwater 
treatment occurs in a way that mimics the functions of a natural forest ecosystem. 
Stormwater enters into the bioretention area, impounds in a depressed area on the surface, 
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and progressively infiltrates into the soil bed. Pollutants found in the stormwater are treated 
by a number of ways including adsorption, filtration, volatilization, ion exchange and 
decomposition. This treated water is either allowed to infiltrate further into the subsoil, or 
is collected in an under-drain system and discharged directly to the storm sewer system or 
directed to receiving waters. When this water volume infiltrates directly into the proximate 
subsoil, these bioretention systems can be an excellent contributor to the of recharge 
groundwater stores (EPA, 1999). There are six components that are typically found within 
bioretention areas. The first is a grassy buffer strip that functions to reduce stormwater 
runoff velocity and provide a mode to filter large particulate matter. The second is the 
planting soil, which provides an area from stormwater storage, and nutrient up take by 
plants. This portion typically contains some clayey soil that adsorbs particular pollutants 
such as hydrocarbons and heavy metals. The third, a sand or composite bed, facilitates 
aeration and drainage of the planting soil while also assisting in the cleansing of pollutants 
from soil material and is located beneath the planting soil. The ponding area, created by a 
gradual depression within the previous components, serves to hold the runoff and facilitates 
the gravitational settling of particulates and the process of evaporation. The fifth 
component of the bioretention area, the organic layer, performs a number of functions. It 
helps in the degradation of petroleum-based products by supplying a medium for microbes 
to grow on and also filters pollutants while it prevents erosion of the planting soil and sand 
bed. Finally, and perhaps the most important aspect of a bioretention area, there must be 
vegetation present to uptake a portion of the stormwater volume and based on the plants 
selected, a substantial amount of nutrient fixing can occur through the growth of these 
plants (EPA, 2000).  
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Infiltration trenches (IT) are long narrow excavations typically filled with stone and 
other material to create an underground reservoir for the storage of stormwater runoff. This 
runoff volume gradually infiltrates into the subsoil at the bottom and along the sides of the 
trench over a period of 72 hours or less where it ultimately is introduced into the water 
table. In diverting the stormwater runoff into the subsoil, an IT treats the water quality 
volume, but it also preserves the natural hydrologic balance by recharging the ground water 
and possibly preserving adjacent stream channel base flow. By using naturally filtering 
processes, ITs remove a wide variety of pollutants from the runoff through adsorption and 
precipitation, filtering, and bacterial and chemical degradation (DHEC, 2005). 
 
Pollutant Removal Efficiencies 
 For some BMPs, retention and detention ponds, for example, a wealth of numerical 
data can be found pertaining to the efficiency at which specific nutrients are removed from 
stormwater runoff. These two BMPs are the most commonly used and therefore the most 
well researched and documented. After an extensive literature review, the removal 
efficiencies seen in Table 1-4 were taken from Jacob and Lopez’s (2009) Is Denser 
Greener? An Evaluation of Higher Density Development as an Urban Stormwater-Quality 
Best Management Practice.  In this report Jacob and Lopez compiled data from the Center 
for Watershed Protection (2007) for a number of BMPs. The values presented in Table 1-4 
for DDP, WRP, IT, and VS are overall median findings bracketed by the 25th and 75th 
percentiles, for pollutant removal percentages. These upper and lower values are for 
representation of the overall data set, but the median values will be used for calculations. 
The TP pollutant removal efficiency data presented in Jacob and Lopez for BAs, which 
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were (-)76 – 5 – 30, was decided to be non-representative of adequately designed and 
properly installed BAs when compared to other sources. Another source was used to 
determine the pollutant removal percentages for BA, as seen in Table 1-4. Davis et al. also 
used the Center for Watershed Protection (2004) in Water Quality Improvement through 
Bioretention Media: Nitrogen and Phosphorus to compile BA pollutant removal 
efficiencies. The values provided in this paper are also listed as median values. 
 
Table 1-4 BMPs/LIDs and Pollutant Removal Efficiencies. 
BMP/LID Practice Removal Efficiency (%) TN TP 
Dry Pond (Detention) 5 – 24 – 31 15 – 20 – 25 
Wet Pond (Retention) 16 – 31 – 41 39 – 52 – 76 
Infiltration Trenches 2 – 42 – 65 50 – 65 – 96 
Vegetated Swales 40 – 56 – 76 (-)15 – 24 – 46 
Bioretention Areas 51 70 
Notes: Median Values Bracketed by 25th and 75th Percentiles  
Data acquired from Jacob and Lopez 2009, and Davis et al., 2006 
TN, Total Nitrogen; TP, Total Phosphorus. 
 
 
REEDY RIVER MODEL 
The RRM is a combination of two different programs, the EPA’s Loading 
Simulation Program in C++ (LSPC) and Water Quality Analysis Simulation Program 
(WASP).  LSPC simulates stormwater runoff as a function of time-varying rainfall and 
hydrologic abstraction established by land use attributes, soil type/characteristics, and 
topographic conditions.  WASP is a robust water quality model, capable of running three-
dimensional analysis, and includes a post processor for reviewing input data and results.  
The WASP7 model was chosen due to its ability to link with several fully dynamic 
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hydrodynamic models, such as LSPC, and its capability to predict nutrient cycling.  Also, 
this version of WASP incorporates a Windows® interface to simplify model setup and to 
make it easier to evaluate the results of the model (Heim and McGovern, 2007). Within 
both portions of this model the RRW was divided into the 36 sub-watersheds and reach 
segments with 21 reach segments pertaining to the mainstem of the Reedy River. LSPC 
used sub-watershed and reach characteristics, climate data, and waste water treatment plant 
(WWTP) flows to predict the flows within each segment of the RRW. These hydrodynamic 
and load results for the 21 segments of the Reedy River mainstem were passed to WASP 
that was also apportioned into the same 21 reaches. WASP modeled the water quality 
processes for the 21 Reedy River mainstem segments using the flow and loading data from 
LSPC and the two major WWTP within the watershed, R4 for the Mauldin Road WWTP 
and R9 for the Lower Reedy WWTP. The main drivers within the watershed were rainfall, 
soil type, topography, and land use. Precipitation data were collected from four weather 
stations, located in Belton/Clemson, Brushy Creek sub-watershed, Horse Creek sub-
watershed, and in Travelers Rest, over the course of 7 years, 1999 to 2006. The time period 
was chosen due to its range of annual precipitation conditions for the period of record for 
the Greenville-Spartanburg Airport of 1963 through 2009. “Included are the fourth wettest 
year (2003), the second and fourth driest years (2000 and 1999), and two average years 
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Figure 1-3 Aerial View of Boyd Mill Pond. 
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METHODS AND PROCEDURES 
 
For this report, several models and studies were used in conjunction and, therefore, 
data organization structure was required to create a working model that could be used to 
serve the purpose of this project. The STI growth study was used to predict how much land 
was to be developed within each of the 36 sub-watersheds of the RRW through the year 
2030 at three different growth ratios: 1:1, 3:1, and 5:1. After running DHEC’s RRM to 
acquire the modeled BASE (2001) data for the entire RRW, the model results were 
analyzed to obtain estimated per-acre disturbance (PAD) loading values, provided in grams 
per acre disturbed per day, for each separate sub-watershed of the RRW. These PAD data 
values were combined with the developed acreage determined via the growth study to 
demonstrate the effect that this projected future development might have on each of the 
sub-watersheds and the riverine system as a whole. The modeled BASE data for the RRM 
was validated by ENSR. “ENSR undertook a sample collection effort to support the 
development and calibration of the Reedy River model by collecting sufficient spatially 
and temporally distributed flow and water quality data… Among the data collected were 
dry weather and wet weather water quality data, flow data…Water quality data collected by 
DHEC and Clemson University were also used in model calibration” (Harden, 2011). 
 
Extracting the Strom Thruman Institute Growth Data 
To work between these models, the STI growth study’s geographical area had to be 
narrowed to determine how much predicted development between the years of 2005 and 
2030 occurred only within each of the 36 sub-watersheds of the RRW. This was achieved 
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using GIS and the representative layers comprised of the individual sub-watersheds in the 
RRW and the yearly predicted growth maps calculating how developed land increased 
from one time period to the next for the 1:1, 3:1, and 5:1 growth scenarios. The geo-spatial 
analyst was used to execute this process.  For each growth projection raster layer, the 
"Extract by Attributes" tool was employed to extract cells with VALUE = 1. This value 
denoted a cell that has been developed. This new raster dataset contained only cells that 
had been developed within the STI growth study based on the year/growth ratio of the 
original growth projection raster layer used. The "Zonal Statistics as Table" tool in ArcMap 
was used to calculate the number (or COUNT) of developed cells within each sub-
watershed for each of these newly extracted raster datasets.  This process was 
accomplished by using the “Sub-watershed” shape file as a frame in which to count the 
number of newly developed cells. Using the aforementioned tool, ArcMap created a table 
containing these counts. This was done for each year and growth scenario. These tables 
were exported as .dbf files to be opened in Excel©. Then, using this Excel file, conversions 
were made to translate the amount of developed cells within each sub-watershed into 
acreage. Each cell was defined as being a 30x30 meter square. Therefore multiplying the 
number of cells in a sub-watershed by 900 (square meters), and then converting to acres 
completed the conversion from number of developed cells to the amount of developed 
acres. 
Once the land development areas were determined from the growth maps and sub-
watersheds, the original land use data, used within the original RRM required changing to 
reflect growth trends for Greenville County within the respected watershed.  This required 
converting existing undeveloped land into developed land.  Based on the previous land use 
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categories found within the LSPC model (see Table 1-2), categories to modify for 
developed land consisted of low intensity residential (LIR), high intensity residential 
(HIR), and high intensity commercial (HIC).  One flaw within the STI growth study was 
that it did not specify the percentage of each of the categories of which it was comprised 
within the developed land.  The growth study reported land area developed based on 
growth ratios of 1:1, 3:1, and 5:1 with 3:1 ratio representing a three percent increase in area 
per one percent increase in population respectively while 5:1 describes a five percent 
increase in area per percent population growth.  
 
Running the Reedy River Model 
When running the RRM, a certain method and order of applications had to be used 
to obtain the model output. The LSPC software had to have the Reedy River file loaded 
along with the weather data and the point source flow data of the two major WWTP within 
the RRW. At this point, any model runs without alteration would yield the BASE data for 
the model. Once LSPC was run with these data in place, an intermediate visual basic 
(VBA) Excel file named “LSPC_required_tables99_06” had to be used to convert the 
output from LSPC+ into a hydrodynamic file containing “flow, velocity, areas, depth” data 
(hyd.hyd file) and a non-point source data file (input.nps file) to be used by WASP. Then 
the WASP application was opened and the Reedy River file loaded. Files generated by the 
“LSPC_required_tables99_06” were automatically generated in the correct file path to be 
used by WASP and the application was run. This base file was run several times to validate 





























































































To reflect dry, wet, and average years of rainfall, seven years of actual weather data 
for Greenville County were used within these simulation runs.  This allows us to determine 
a hypothetical annual pollutant load associated with Greenville County growth.  To 
determine what pollutant load is potentially created by development/growth and not prior 
conditions, the BASE data was run, and an annual load determined.  The difference 
between the modeled BASE annual load and predicted annual load was calculated.  This 
process provides annual pollutant load established on only estimated increased runoff 
amounts attributed to the predicted land acreage developed. The associated Equation 1 can 
be seen below. 
 
(1)   Predicted Load - BASE Load = Increased Load 
 
A limitation of this process is that it does not take into account any increase in 
wastewater discharges associated within the increase in population.  This computation 
allows us to look at runoff loads associated only with growth and compare to what impacts 
future LID may have on reducing the overall loads associated with growth.  
When running the model for the entire RRW, data was exported at the ends of the 
21 reaches of the Reedy River mainstem, R1-20 and LWG sub-watersheds. The data also 
builds upon itself, meaning that the total flow and mass loading found at R2 also includes 
the amount leaving R1. For this reason when assessing data on a sub-watershed basis the 
values of the model upstream of a point, for example at the outflow of the second reach 
sub-watersheds R1, R2, and LTC contribute to the total flow and mass loading. The 
outflow values of sub-watersheds within reach one, R1, must be subtracted from this total 
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to yield the amount contributed from just the sub-watersheds within reach two, R2 and 
LTC. This means that if multiple sub-watersheds exist within a reach, a single value for 
each constituent is given for both of them. Therefore, to achieve a unique value that 
denotes the contribution each sub-watershed has to the loadings in the Reedy River, a 
weighted allocation was developed. The allocation that was used equally weights the 
amount of developed land and the total land area within each sub-watershed. This 
allocation was used for TN, TP, flowrate, and total flow volume for each sub-watershed 
within the same reach, and an example can be seen in Equation 2. These validated BASE 
values, both before and after allocation, can be seen in Appendix E. 
 
(2)   
 
Where d,R2 is the amount of developed land within sub-watershed R2 and T,R2 is the 
amount of total land in sub-watershed R2. While d,LTC and T,LTC corresponds to these 
values for the sub-watershed Little Creek. Ten of the 21 reaches contain two sub-
watersheds, while two of the reaches contain three sub-watersheds and, therefore, would 
require three portions to the allocation shown in Equation 1. After this allocation was 
completed, each sub-watershed within the 21 reaches had its own unique modeled average 
daily nutrient mass load value as well as flowrate and total flow volume values. The values 


























































(2) Minus     = Est. Increased Load 
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(3) (4) X 
= (3)
 PAD 
= (5) Predicted Future Runoff 
E) 
 
(5) X % Removal = Potential Pollutant 
Savings 
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Figure 1-5 depicts the overall process that was required to determine the different 
portions of these results. 
 
Per Acre Developed Values 
 Each of the 36 sub-watersheds within the RRW were modeled separately to 
determine the effect that one acre of additional development would have on pollutant mass 
loadings and the volume of water leaving the sub-watershed. PAD values would then be 
used to assess the effect that the predicted future development would have on each sub-
watershed within the RRW.  
 The developed area according to the BASE 2001 land use within each of sub-
watersheds was increased by an additional X, 2X, 4X, 6X, 8X, and 10X acres.  After these 
area calculations were determined, the BASE model was adjusted to reflect these land use 
changes.  Simulation runs were then performed on these individual changes.  These 
simulations allowed the RRM to predict pollutant loadings on these specific land use 
alterations.  The difference between the modeled BASE load annual rate and predicted load 
annual rate was determined to provide the annual pollutant load increase in runoff amounts 
from estimated future developed land use changes.  This computation allows us to isolate 
and examine runoff loads associated with future growth to determine how the model 
responds to changes within development.  Each time, these future runoff loads were 
divided by the acreage developed. PAD values were validated to be consistent and 
therefore linear. It was decided to develop these portions of previously undeveloped land 
into equal percentages. If the BASE (2001) land use of a sub-watershed was comprised of 
30% pasture/range land, 20% row crops, 45% forest, 5% other, then as these sub-
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watersheds were developed, these percentages would stay the same, but the acreages would 
proportionately decrease. Similarly, the percentage of developed land use remained the 
same as the acreage increased during development. If 10 acres were developed and the 
make up of the land use was 20/40/40 for percent HIC, LIR, and HIR respectively, the 
newly developed land would be composed of 2 acres HIC, and 4 acres of LIR and HIR. 
These calculations were carried out for all 36 sub-watersheds within the RRW based on the 
growth ratios of 1:1, 3:1, and 5:1 for the years of 2005, 2010, 2015, 2020, 2025, and 2030. 
GIS generated graphics representing these PAD values for nutrient mass loading and water 
flow/volume for each of the sub-watersheds within the RRW can be seen in Figures 2-12 
through 2-15. Also, an additional tabulated version of this data is supplied in Appendix D 
(D-3). 
 
Combining and Compiling Data 
The acreage that was predicted to be developed over time from the STI growth 
study, and the PAD values that were validated with the RRM were then combined to 
calculate the increase in nutrient mass loadings and flowrate/volume that the predicted 
development could possibly cause. This was simply done by multiplying the PAD values 
for each sub-watershed by the amount (acreage) that was developed for a given year and 
growth ratio. GIS generated graphics depicting the amount by which the sub-watersheds 
increased in nutrient mass loading and water flow/volume by the year 2030 at 1:1, 3:1, and 
5:1 growth ratios, can be seen in Appendix B. Also, these values, along with the increased 
loads for all years 2005 through 2030, can be seen in tabular form in Appendix C (C-6 
through C-23).  
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These values of increased loading due to predicted development were then used to 
investigate the theoretical savings that could be achieved from properly implemented and 
designed stormwater BMP and LID structures. To accomplish this next critical step, 
published median pollutant removal efficiencies for total nitrogen and phosphorus (seen in 
Table 1-4) were used to estimate what effects varying types of LID used within 
development may have on the RRW’s water quality.  This estimation then allows us to 
reduce the total nutrient load associated with development for the overall watershed as if 
the entire newly developed area was treated by the given type of properly installed and 
designed BMP or LID technique. Reduced nutrient loading values achieved by DDP, WRP, 
IT, BA, VS, and a combination of BA and VS for pollution associated with predicted 
development for the years 2005 through 2030 for each of the sub-watersheds. This sub-
watershed data can be seen in Appendix D. 
 
Assumptions 
• When producing PAD values, previously undeveloped land was developed 
into equal percentages. 
• When producing PAD values, the percentage of developed land use 
remained the same as the acreage increased during development. 
• Wash off rates within LSPC do not change over time. 
• WWTP discharges do not increase over time. 
• The allocation used to achieve unique loading values for each sub-watershed 
in the modeled BASE data adequately represents distribution of BASE 
loads. 
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• Predicted future developed acreage (STI growth study) is treated by the 
given type of properly installed and adequately designed BMP or LID 
technique. 
• Seven years of weather data accurately reflect dry, average, and wet years of 
rainfall. 




 Due to the large amount of data involved within the results of this report, an 
example of one sub-watershed’s full results will be given in the main body of this thesis. 
Subsequent findings will be presented within Appendix D.  
 Sub-watershed R1 is the most northerly catchment within the RRWS and contains 
the headwaters of the river as well as most of Travelers Rest, SC. The amount of predicted 
land developed over time for each of the three growth ratios can be seen in Figure 2-1 and 
B-1 in Appendix B. The modeled BASE daily loading values for the R1 can be found in 
Table 1-5. 
 
Table 1-5 Modeled BASE daily loads for R1. 
TN (kg) TP (kg) Flowrate (m3/sec) Total Flow (m3) 
12.363 0.91 0.248 21,426 
 
GIS graphics comparing the modeled BASE values of all 36 sub-watersheds can be 




Figure 1-6 Estimated Change in Developed Acreage over Time for R1. 
 
Within the BASE model land use R1 is found to be 29% developed, but by the year 
2030 the sub-watershed has been predicted to reach 55%, 86%, and 91% developed when 
growth occurs at a 1:1, 3:1, and 5:1 ratios, respectively. These increases exhibit the effect 
that development would have on the amount of natural land remaining within each sub-
watershed.  
These future developed area amounts, when multiplied by the PAD values for R1, 
give rise to the increased loading values. The PAD values for R1 are 2.348 g/acre, 0.382 
g/acre, 1.668E-05 m3/s/acre, and 1.441 m3/acre for TN, TP, flowrate, and total flow 
volume, respectively. Figures 1-7 through 1-12 depict the increased loads that would be 
associated with the predicted future development at the different growth ratios to the year 




Figure 1-7 Estimated Increase in Runoff Nutrient Loads for 1:1 within R1. 
 
 
Figure 1-8 Estimated Increase in Runoff Flowrate and Total Flow for 1:1 within R1. 
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 By the year 2030, at a growth ratio of 1:1 the amount of TN departing from sub-
watershed R1 is projected to increase by 22%. While the TP loading, flowrate, and flow 
volume are predicted to increase by 49%, 8%, and 8%, respectively.  
 
Figure 1-9 Estimated Increase in Runoff Nutrient Loads for 3:1 within R1. 
 
 
Figure 1-10 Estimated Increase in Runoff Flowrate and Total Flow for 3:1 within R1. 
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At a growth ratio of 3:1, the amount of TN, TP, flowrate, and flow volume exiting 
sub-watershed R1 is projected to increase by 48%, 107%, 17%, and 17% from the modeled 
BASE values by the year 2030, respectively. The increase in loadings associated with 3:1 
development more than doubles the increases seen in 1:1 growth. 
 
Figure 1-11 Estimated Increase in Runoff Nutrient Loads for 5:1 within R1. 
 
 
Figure 1-12 Estimated Increase in Runoff Flowrate and Total Flow for 5:1 within R1. 
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When the 5:1 growth ratio was investigated, the constituents were projected to 
increase by 53%, 117%, 19%, and 19% from the modeled BASE values by the year 2030 in 
R1 for TN, TP, flowrate, and flow volume, respectively.  
 Next, the percent reductions for DDP, WRP, IT, BA, VS, and a combination of BA 
and VS were used to determine the amount of nutrient load reduction that could be possible 
within sub-watershed R1 through the proper implementation and design of the these 
BMPs/LIDs. As seen in Table 1-4, a median TN removal efficiency of 24%, 31%, 42%, 
56%, and 51% might be achieved by utilizing a DDP, WRP, IT, VS, or BA, respectively. 
As well as a median TP removal efficiency of 20%, 52%, 65%, 24%, and 70% was 
determined to be representative for these same BMPs, respectively.  
The possible mass savings that were estimated to be achieved for future 
development by the year 2030 when employing DDP, WRP, IT, BA, and/or VS for a 5:1 
growth ratio within sub-watershed R1 can be seen in Table 1-6.  
 
Table 1-6 Possible savings for 5:1 growth by the year 2030, for R1. 
BMP Mass Reduced (kg/day) 
TN TP 
DDP 1.566 0.212 
WRP 2.023 0.551 
IT 2.740 0.689 
BA 3.327 0.742 





The greatest possible savings for both nutrients, TN and TP, was determined to be 
3.654 kg/day and 0.742 kg/day, for sub-watershed R1, when a hypothetical coupling of BA 
with VS was used. Coupling these two LID designs could result in additive load reduction 
of up to 78.44% for TN and 77.2% for TP. However, a conservative estimate is used taking 
the greatest reduction from either LID, a 56% reduction for TN (due to the VS) and a 70% 
reduction for TP (due to BA). This removal efficiency corresponds to around 1,335 kg of 
TN and about 271 kg of TP being kept from entering the RRW from R1 alone, over the 
course of an average year. It also means that by the year 2030 at a growth ratio of 5:1, the 
total daily amount of TN and TP exiting sub-watershed R1 would increase to 16.017 
kg/day and 1.652 kg/day, respectively.  If this future development were allowed to occur 
without the implementation of any BMP/LID, then the predicted total daily loadings for TN 
and TP would reach 18.888 kg/day and 1.970 kg/day, correspondingly. These predicted 
reductions and annual nutrient savings exhibit the benefit of using LID within the 
construction of new development. This same analysis was also conducted for the remaining 
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Figure 1-20 Estimated PAD Values for Flowrate. 
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DISCUSSION & CONCLUSIONS 
 
 In the BASE model (2001) land use for the 22 sub-watersheds, R1 through R12 and 
the tributary basins of LTC, LGC, RLC, LGB, BRC, LRC, MBC, and RKC, that comprise 
the Upper Reedy HUC were found to be anywhere from 17% to 96% developed, with an 
average developed percentage of just under 61%. By the year 2030, the Upper Reedy 
HUC’s average developed percentage found within each sub-watershed was predicted to 
reach about 85%, 92%, and 93% for 1:1, 3:1, and 5:1 growth ratios, respectively. In several 
cases, as seen in Appendix D, within the Upper Reedy, some sub-watersheds were 
developed to their maximum capacity. There were 7 sub-watersheds, R4, LGB, R5, RLC, 
UT1, R6, UT2, that were predicted as fully developed, in all growth ratios, by the first time 
step within the RRM, 2001 to 2005. The sub-watersheds R3, R7, BRC, R8, MBC, LRC, 
UT3 all reach full development by 2030 for each growth ratio, with LRC and UT3 
containing 1:1 growth that is noticeably slower than the other two ratios. Five sub-
watersheds in the Upper Reedy, LGC, LTC, R9, R10, RKC, reach full development in only 
the 3:1 and 5:1 growth ratio by the year 2030. R1, R2, and R11 reach full development in 
only the 5:1 growth scenario. 
The HFC sub-watershed was found to be 17% developed in the BASE model 
(2001) land use, and by the year 2030 was projected to grow to be an overall 34%, 57%, 
and 75% developed for the 1:1, 3:1, 5:1 growth ratios, respectively. Huff Creek is such a 
large sub-watershed that this percentage corresponds to a predicted increase in developed 
land of 3,873 acres for 1:1 development, 8,967 acres for 3:1, and 13,184 acres for 5:1, by 
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the year 2030. HFC can be seen in Appendix D to have steady consistent development over 
time with the most constant/consistent development occurring in the 5:1 growth ratio. 
The Lower Reedy HUC, containing the remaining 13 sub-watersheds, ranged from 
4% to 9% initial development with an average developed percentage of 6%. This portion of 
the RRW was predicted to increase the least amount, raising its overall predicted average 
developed percentage to 10%, 16%, 27% by the year 2030 for growth ratios of 1:1, 3:1, and 
5:1, respectively. As seen in Appendix D, none of these sub-watersheds to the south were 
predicted to reach full development. All 13 of the remaining catchments saw little to no 
predicted development until 2030 except for R12 and WNC, which found the 5:1 ratio 
forecast steady low amounts of development. One thing to be noted was that the STI 
growth study predicted that two specific sub-watersheds within the Lower Reedy, UT4 and 
R20, actually decreased in the amount of developed acreage from the modeled BASE 
amount, and therefore had a negative newly developed acreage. This loss of developed land 
could be attributed to natural habitat reclaiming areas that were previously urban. This loss 
in developed acreage occurs throughout the 1:1 growth, but turns to an increase in 
developed land by the year 2020 for 3:1 and 2015 for 5:1. 
Within the modeled BASE loading data there are a few things that must be 
mentioned. The three sub-watersheds that export the largest amounts of TN and TP, BRC, 
R12, and R7 were all associated with WWTPs. The larger upstream WWTP (SC0041211) 
located in Mauldin, SC discharges its effluent into the Reedy River in the reach that 
contains R7 and BRC.  Sub-watershed R12 receives the effluent of a smaller WWTP 
(SC002461) that treats the waste water of the Lower Reedy. Huff Creek comes in fourth in 
regards to the base daily loadings for both the TN and TP. This could likely be attributed to 
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the sub-watersheds large size. Tables in Appendix C contain these modeled BASE loadings 
and also include two tables which present these loads on a per acre level (C-1 and C-2) for 
each sub-watershed. There are 4 sub-watersheds, R17, R18, R20, and LGW that when 
modeled yielded negative nutrient loading values. This would mean that less mass of TN 
and TP left the sub-watershed than the amount that entered it. Therefore, some amount of 
water treatment, either via settling, physical filtering, or biological uptake, occurred within 
these areas. It is most likely that the majority of the nutrient uptake that was predicted to 
occur in these areas can be attributed to the growth of aquatic plant species. R17, 
containing Boyd Mill Pond, was predicted to remove nutrients from the river water at the 
rate of 124 kg/day for TN and 16 kg/day for TP. 
As seen in Appendix D the increased loads associated with development can range 
any where from 0.054 to 45.2 additional kg/day for TN and 0.003 to 6.031 additional 
kg/day for TP (HFC and R20, respectively). To understand how much each increase within 
the sub-watersheds affects the overall mass loading on the RRW and on Lake Greenwood 
itself all of the sub-watersheds must be combined to look at the system as a whole. The 
modeled BASE loading was found to yield about 908.75 and 59.42 kg/day of TN and TP 
exiting the RRW and entering Lake Greenwood. This translates to around 331,920 and 
21,703 kg of TN and TP per year on average. By the year 2030, at a 5:1 growth ratio these 
daily values were predicted to increase to 1,029 and 74.9 kg/day for TN and TP, which 
represents an increase of 43,990 kg of TN and 5,643 kg of TP per year on average. These 
estimated future increased loadings for TN and TP contribute an additional 13.3% and 
26%, respectively when compared to the modeled BASE loading. The specific daily 
savings for certain BMPs, or combinations of BMPs, at different growth ratios over time 
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for each sub-watershed can be seen in Appendix D. Utilizing the LID combination of BA 
and VS for the predicted increase in annual nutrient loading, an annual pollutant loading 
reduction of about 24,634 kg for TN and 3,950 kg for TP was estimated. The utilization of 
these LID techniques could potentially reduce the amount of pollution that would be 
attributed to future growth. However, due to the modeled BASE loading values being so 
high, there could be a greater pollutant load reduction achieved from retrofitting. If only 
7.4% and 18.2% of the modeled BASE load was removed from the system it would yield 
the same potential pollutant savings as installing BAs coupled with VSs that treat every 
acre of developed land predicted through the year 2030 at the 5:1 growth rate. This shows 
how retrofitting could potentially be more efficient in helping the Reedy River achieve the 
adequate WQS that have been violated. 
Future water quality regulations are likely to become more stringent. The 
development of urban areas, such as the city of Greenville, SC and surrounding areas, 
could cause water resources to become more commodious in association with population 
growth. Therefore, protecting our riverine systems and understanding/being able to gauge 
the impacts that development has within this natural environment is critical. City planning 
and management of watershed areas could be seen as a greater critical need as time passes. 
As shown in this report, if BMPs and LIDs are adequately designed and employed, it is 
possible for them to greatly reduce the effect that future developments will have on river 
systems.  
As shown in this report, it could be beneficial to retrofit older/ineffective 
stormwater structures/outlets within a watershed/sub-watershed that has already seen a 
significant amount of development. In some cases the benefits of retrofitting could eclipse 
 58 
the positive gains of installing BMP/LID practices and designs within additional and/or 
future development.  
Growth occurring in the most condensed and well-planned manner greatly benefits 
catchments when compared to growth patterns that required more natural land to be 
disturbed. As is obvious with the overall term, employing any type of BMP or LID would 
benefit a watershed when compared to situations without them. Greenville, SC will 
continue to grow in the coming decades and the way this growth is managed and allowed to 































































































































































































Figure A-5 Sub-watersheds R20 and LGW. 
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Figure B-12 Estimated Increase in Daily Flowrate Values, 5:1, 2030. 
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Appendix C- Per Acre TN and TP Rankings  
Table C-1 Base Loadings Ranked by TN, given on a per acre basis. 
SB ID Base TN (g/day)/acre Base TP (g/day)/acre % Dev 
BRC 60.073 4.946 85.9 
R7 51.502 4.240 61.8 
R12 31.761 2.831 8.2 
UT3 12.950 1.346 68.8 
R9 9.956 1.035 41.4 
R10 7.655 0.544 17.5 
R4 7.232 0.783 95.6 
LGB 6.793 0.735 84.3 
R5 6.192 0.610 92.4 
UT1 5.955 0.586 85.7 
RLC 5.800 0.571 81.2 
R6 5.496 0.588 78.7 
UT2 5.260 0.563 72.1 
R3 3.963 0.358 69.6 
RKC 3.643 0.318 57.8 
LGC 3.314 0.299 48.9 
LTC 2.772 0.194 40.7 
R1 2.747 0.202 29.2 
R2 2.622 0.184 36.5 
R11 2.421 0.211 24.3 
HFC 2.280 0.146 17.2 
R13 1.445 0.092 5.9 
HRC 1.328 0.070 6.9 
UT4 1.050 0.040 9.4 
R15 1.035 0.054 4.0 
R16 0.859 0.033 6.3 
R14 0.809 0.014 4.6 
MBC 0.640 0.049 64.8 
WNC 0.603 0.018 7.2 
LRC 0.591 0.045 55.6 
R19 0.538 0.016 5.7 
R8 0.528 0.043 43.6 
R20 -0.236 -0.100 4.5 
R18 -1.047 -0.017 4.0 
LGW -2.337 -3.080 6.8 






Table C-2 Base Loadings Ranked by TP, given on a per acre basis. 
SB ID Base TN (g/day)/acre Base TP (g/day)/acre % Dev 
BRC 60.073 4.946 85.9 
R7 51.502 4.240 61.8 
R12 31.761 2.831 8.2 
UT3 12.950 1.346 68.8 
R9 9.956 1.035 41.4 
R4 7.232 0.783 95.6 
LGB 6.793 0.735 84.3 
R5 6.192 0.610 92.4 
R6 5.496 0.588 78.7 
UT1 5.955 0.586 85.7 
RLC 5.800 0.571 81.2 
UT2 5.260 0.563 72.1 
R10 7.655 0.544 17.5 
R3 3.963 0.358 69.6 
RKC 3.643 0.318 57.8 
LGC 3.314 0.299 48.9 
R11 2.421 0.211 24.3 
R1 2.747 0.202 29.2 
LTC 2.772 0.194 40.7 
R2 2.622 0.184 36.5 
HFC 2.280 0.146 17.2 
R13 1.445 0.092 5.9 
HRC 1.328 0.070 6.9 
R15 1.035 0.054 4.0 
MBC 0.640 0.049 64.8 
LRC 0.591 0.045 55.6 
R8 0.528 0.043 43.6 
UT4 1.050 0.040 9.4 
R16 0.859 0.033 6.3 
WNC 0.603 0.018 7.2 
R19 0.538 0.016 5.7 
R14 0.809 0.014 4.6 
R18 -1.047 -0.017 4.0 
R20 -0.236 -0.100 4.5 
LGW -2.337 -3.080 6.8 
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Table D-1.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R1. 
Table D-1.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R1 Unallocated 12.36 0.91 0.25 21427 
R1 Allocated 12.36 0.91 0.25 21427 
R1 PAD 2.35E-3 0.38E-3 0 1 
R1 2005 1:1 0.67 0.11 0 413 
R1 2005 3:1 1.14 0.18 0.01 697 
R1 2005 5:1 1.52 0.25 0.01 930 
R1 2010 1:1 1.98 0.32 0.01 1216 
R1 2010 3:1 2.35 0.38 0.02 1442 
R1 2010 5:1 2.75 0.45 0.02 1690 
R1 2015 1:1 1.41 0.23 0.01 866 
R1 2015 3:1 2.69 0.44 0.02 1652 
R1 2015 5:1 3.63 0.59 0.03 2229 
R1 2020 1:1 4.49 0.73 0.03 2758 
R1 2020 3:1 5.31 0.86 0.04 3260 
R1 2020 5:1 5.99 0.97 0.04 3676 
R1 2025 1:1 2.16 0.35 0.02 1329 
R1 2025 3:1 3.85 0.63 0.03 2362 
R1 2025 5:1 5.25 0.85 0.04 3222 
R1 2030 1:1 6.13 1 0.04 3765 
R1 2030 3:1 6.35 1.03 0.05 3899 






















Table D-1.2 Possible Nutrient Savings through LID/BMP use, R1. 
Sub-Watershed R1 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.162 0.022 0.339 0.046 0.519 0.070 
DDP 2010 0.272 0.037 0.646 0.087 0.923 0.125 
DDP 2015 0.364 0.049 0.871 0.118 1.260 0.171 
DDP 2020 0.476 0.064 1.078 0.146 1.472 0.199 
DDP 2025 0.564 0.076 1.275 0.173 1.524 0.206 
DDP 2030 0.661 0.089 1.437 0.195 1.566 0.212 
WRP 2005 0.209 0.057 0.437 0.119 0.671 0.183 
WRP 2010 0.352 0.096 0.834 0.227 1.193 0.325 
WRP 2015 0.470 0.128 1.126 0.307 1.627 0.444 
WRP 2020 0.614 0.167 1.393 0.380 1.901 0.518 
WRP 2025 0.728 0.199 1.646 0.449 1.969 0.537 
WRP 2030 0.853 0.233 1.856 0.506 2.023 0.551 
Sub-Watershed R1 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.283 0.071 0.593 0.149 0.909 0.229 
IT 2010 0.477 0.120 1.130 0.284 1.616 0.406 
IT 2015 0.636 0.160 1.525 0.384 2.205 0.555 
IT 2020 0.832 0.209 1.887 0.475 2.576 0.648 
IT 2025 0.987 0.248 2.231 0.561 2.667 0.671 
IT 2030 1.156 0.291 2.515 0.633 2.740 0.689 
BA 2005 0.343 0.077 0.720 0.161 1.104 0.246 
BA 2010 0.579 0.129 1.372 0.306 1.962 0.438 
BA 2015 0.773 0.172 1.852 0.413 2.677 0.597 
BA 2020 1.011 0.225 2.291 0.511 3.128 0.698 
BA 2025 1.198 0.267 2.709 0.604 3.239 0.722 
BA 2030 1.404 0.313 3.054 0.681 3.327 0.742 
Sub-Watershed R1 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.377 0.026 0.790 0.055 1.212 0.084 
VS 2010 0.636 0.044 1.507 0.105 2.155 0.150 
VS 2015 0.849 0.059 2.033 0.142 2.940 0.205 
VS 2020 1.110 0.077 2.516 0.175 3.435 0.239 
VS 2025 1.316 0.092 2.974 0.207 3.556 0.248 
VS 2030 1.542 0.107 3.353 0.234 3.654 0.254 
BA + VS 2005 0.377 0.077 0.790 0.161 1.212 0.246 
BA + VS 2010 0.636 0.129 1.507 0.306 2.155 0.438 
BA + VS 2015 0.849 0.172 2.033 0.413 2.940 0.597 
BA + VS 2020 1.110 0.225 2.516 0.511 3.435 0.698 
BA + VS 2025 1.316 0.267 2.974 0.604 3.556 0.722 




















Table D-2.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R2. 
Table D-2.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R2 Unallocated 13.76 0.97 0.28 24429 
R2 Allocated 9 0.63 0.19 15972 
R2 PAD 2.03E-3 0.33E-3 0 1 
R2 2005 1:1 0.9 0.15 0.01 588 
R2 2005 3:1 1.32 0.22 0.01 865 
R2 2005 5:1 1.57 0.26 0.01 1034 
R2 2010 1:1 1.72 0.28 0.01 1128 
R2 2010 3:1 1.91 0.31 0.01 1255 
R2 2010 5:1 2.05 0.34 0.02 1348 
R2 2015 1:1 1.51 0.25 0.01 995 
R2 2015 3:1 2.03 0.33 0.02 1334 
R2 2015 5:1 2.37 0.39 0.02 1557 
R2 2020 1:1 2.75 0.45 0.02 1808 
R2 2020 3:1 3.06 0.5 0.02 2006 
R2 2020 5:1 3.17 0.52 0.02 2084 
R2 2025 1:1 1.8 0.3 0.01 1180 
R2 2025 3:1 2.5 0.41 0.02 1641 
R2 2025 5:1 3.04 0.5 0.02 1996 
R2 2030 1:1 3.29 0.54 0.02 2157 
R2 2030 3:1 3.5 0.58 0.03 2299 























Table D-2.2 Possible Nutrient Savings through LID/BMP use, R2. 
Sub-Watershed R2 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.215 0.029 0.363 0.050 0.431 0.059 
DDP 2010 0.316 0.043 0.487 0.067 0.600 0.082 
DDP 2015 0.378 0.052 0.569 0.078 0.729 0.100 
DDP 2020 0.412 0.056 0.661 0.090 0.788 0.108 
DDP 2025 0.459 0.063 0.733 0.100 0.840 0.115 
DDP 2030 0.493 0.067 0.762 0.104 0.852 0.117 
WRP 2005 0.278 0.076 0.469 0.129 0.557 0.153 
WRP 2010 0.408 0.112 0.630 0.173 0.775 0.213 
WRP 2015 0.488 0.134 0.735 0.202 0.942 0.260 
WRP 2020 0.532 0.147 0.853 0.235 1.018 0.281 
WRP 2025 0.593 0.163 0.947 0.261 1.085 0.299 
WRP 2030 0.636 0.175 0.984 0.271 1.100 0.303 
Sub-Watershed R2 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.376 0.096 0.636 0.162 0.754 0.192 
IT 2010 0.553 0.141 0.853 0.217 1.050 0.267 
IT 2015 0.661 0.168 0.996 0.253 1.276 0.324 
IT 2020 0.721 0.183 1.156 0.294 1.380 0.351 
IT 2025 0.803 0.204 1.283 0.326 1.470 0.374 
IT 2030 0.862 0.219 1.333 0.339 1.491 0.379 
BA 2005 0.457 0.103 0.772 0.174 0.916 0.207 
BA 2010 0.672 0.151 1.036 0.233 1.275 0.287 
BA 2015 0.803 0.181 1.209 0.273 1.550 0.349 
BA 2020 0.876 0.197 1.404 0.316 1.675 0.378 
BA 2025 0.975 0.220 1.558 0.351 1.786 0.402 
BA 2030 1.047 0.236 1.618 0.365 1.810 0.408 
Sub-Watershed R2 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.501 0.035 0.848 0.060 1.006 0.071 
VS 2010 0.737 0.052 1.137 0.080 1.400 0.099 
VS 2015 0.881 0.062 1.328 0.093 1.702 0.120 
VS 2020 0.962 0.068 1.541 0.108 1.840 0.129 
VS 2025 1.070 0.075 1.711 0.120 1.961 0.138 
VS 2030 1.149 0.081 1.777 0.125 1.987 0.140 
BA + VS 2005 0.501 0.103 0.848 0.174 1.006 0.207 
BA + VS 2010 0.737 0.151 1.137 0.233 1.400 0.287 
BA + VS 2015 0.881 0.181 1.328 0.273 1.702 0.349 
BA + VS 2020 0.962 0.197 1.541 0.316 1.840 0.378 
BA + VS 2025 1.070 0.220 1.711 0.351 1.961 0.402 

















Table D-3.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for LTC. 
Table D-3.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
LTC Unallocated 13.76 0.97 0.28 24429 
LTC Allocated 4.76 0.33 0.1 8457 
LTC PAD 1.47E-3 0.17E-3 0 1 
LTC 2005 1:1 0.18 0.02 0 169 
LTC 2005 3:1 0.47 0.05 0.01 439 
LTC 2005 5:1 0.63 0.07 0.01 582 
LTC 2010 1:1 0.74 0.08 0.01 685 
LTC 2010 3:1 0.81 0.09 0.01 746 
LTC 2010 5:1 0.83 0.09 0.01 772 
LTC 2015 1:1 0.59 0.07 0.01 541 
LTC 2015 3:1 0.83 0.09 0.01 769 
LTC 2015 5:1 0.95 0.11 0.01 880 
LTC 2020 1:1 1.21 0.14 0.01 1114 
LTC 2020 3:1 1.3 0.15 0.01 1201 
LTC 2020 5:1 1.3 0.15 0.01 1202 
LTC 2025 1:1 0.78 0.09 0.01 723 
LTC 2025 3:1 1.01 0.11 0.01 936 
LTC 2025 5:1 1.3 0.15 0.01 1201 
LTC 2030 1:1 1.3 0.15 0.01 1202 
LTC 2030 3:1 1.3 0.15 0.01 1202 












Table D-3.2 Possible Nutrient Savings through LID/BMP use, LTC. 
Sub-Watershed LTC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.044 0.004 0.140 0.013 0.188 0.018 
DDP 2010 0.114 0.011 0.199 0.019 0.243 0.023 
DDP 2015 0.151 0.014 0.228 0.021 0.312 0.029 
DDP 2020 0.178 0.017 0.289 0.027 0.312 0.029 
DDP 2025 0.194 0.018 0.312 0.029 0.312 0.029 
DDP 2030 0.200 0.019 0.312 0.029 0.312 0.029 
WRP 2005 0.057 0.011 0.181 0.034 0.242 0.046 
WRP 2010 0.147 0.028 0.258 0.049 0.314 0.059 
WRP 2015 0.195 0.037 0.295 0.056 0.403 0.076 
WRP 2020 0.229 0.043 0.373 0.071 0.403 0.076 
WRP 2025 0.250 0.047 0.403 0.076 0.403 0.076 
WRP 2030 0.259 0.049 0.403 0.076 0.403 0.076 
Sub-Watershed LTC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.077 0.013 0.246 0.043 0.328 0.057 
IT 2010 0.199 0.035 0.349 0.061 0.425 0.074 
IT 2015 0.264 0.046 0.399 0.070 0.545 0.095 
IT 2020 0.311 0.054 0.506 0.088 0.546 0.095 
IT 2025 0.339 0.059 0.545 0.095 0.546 0.095 
IT 2030 0.350 0.061 0.546 0.095 0.546 0.095 
BA 2005 0.093 0.014 0.298 0.046 0.399 0.062 
BA 2010 0.242 0.037 0.424 0.066 0.516 0.080 
BA 2015 0.321 0.050 0.485 0.075 0.662 0.102 
BA 2020 0.378 0.058 0.614 0.095 0.663 0.103 
BA 2025 0.411 0.064 0.662 0.102 0.663 0.103 
BA 2030 0.425 0.066 0.662 0.102 0.663 0.103 
Sub-Watershed LTC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.102 0.005 0.328 0.016 0.438 0.021 
VS 2010 0.266 0.013 0.465 0.022 0.567 0.027 
VS 2015 0.352 0.017 0.533 0.026 0.727 0.035 
VS 2020 0.415 0.020 0.675 0.033 0.728 0.035 
VS 2025 0.452 0.022 0.727 0.035 0.728 0.035 
VS 2030 0.467 0.023 0.727 0.035 0.728 0.035 
BA + VS 2005 0.102 0.014 0.328 0.046 0.438 0.062 
BA + VS 2010 0.266 0.037 0.465 0.066 0.567 0.080 
BA + VS 2015 0.352 0.050 0.533 0.075 0.727 0.102 
BA + VS 2020 0.415 0.058 0.675 0.095 0.728 0.103 
BA + VS 2025 0.452 0.064 0.727 0.102 0.728 0.103 

























Table D-4.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R3. 
Table D-4.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R3 Unallocated 21.98 1.99 0.37 31793 
R3 Allocated 9.7 0.88 0.16 14031 
R3 PAD 3.78E-3 0.61E-3 0 2 
R3 2005 1:1 1.63 0.26 0.01 734 
R3 2005 3:1 2.12 0.34 0.01 953 
R3 2005 5:1 2.2 0.35 0.01 989 
R3 2010 1:1 2.24 0.36 0.01 1007 
R3 2010 3:1 2.24 0.36 0.01 1007 
R3 2010 5:1 2.24 0.36 0.01 1007 
R3 2015 1:1 2.19 0.35 0.01 984 
R3 2015 3:1 2.24 0.36 0.01 1007 
R3 2015 5:1 2.24 0.36 0.01 1007 
R3 2020 1:1 2.24 0.36 0.01 1007 
R3 2020 3:1 2.24 0.36 0.01 1007 
R3 2020 5:1 2.24 0.36 0.01 1007 
R3 2025 1:1 2.24 0.36 0.01 1007 
R3 2025 3:1 2.24 0.36 0.01 1007 
R3 2025 5:1 2.24 0.36 0.01 1007 
R3 2030 1:1 2.24 0.36 0.01 1007 
R3 2030 3:1 2.24 0.36 0.01 1007 





















Table D-4.2 Possible Nutrient Savings through LID/BMP use, R3 
Sub-Watershed R3 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.392 0.053 0.525 0.070 0.538 0.072 
DDP 2010 0.509 0.068 0.538 0.072 0.538 0.072 
DDP 2015 0.528 0.071 0.538 0.072 0.538 0.072 
DDP 2020 0.538 0.072 0.538 0.072 0.538 0.072 
DDP 2025 0.538 0.072 0.538 0.072 0.538 0.072 
DDP 2030 0.538 0.072 0.538 0.072 0.538 0.072 
WRP 2005 0.506 0.137 0.679 0.183 0.695 0.187 
WRP 2010 0.657 0.177 0.695 0.187 0.695 0.187 
WRP 2015 0.683 0.184 0.695 0.187 0.695 0.187 
WRP 2020 0.695 0.187 0.695 0.187 0.695 0.187 
WRP 2025 0.695 0.187 0.695 0.187 0.695 0.187 
WRP 2030 0.695 0.187 0.695 0.187 0.695 0.187 
Sub-Watershed R3 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.686 0.171 0.920 0.229 0.941 0.234 
IT 2010 0.891 0.222 0.941 0.234 0.941 0.234 
IT 2015 0.925 0.230 0.941 0.234 0.941 0.234 
IT 2020 0.941 0.234 0.941 0.234 0.941 0.234 
IT 2025 0.941 0.234 0.941 0.234 0.941 0.234 
IT 2030 0.941 0.234 0.941 0.234 0.941 0.234 
BA 2005 0.833 0.184 1.117 0.246 1.143 0.252 
BA 2010 1.081 0.239 1.143 0.252 1.143 0.252 
BA 2015 1.123 0.248 1.143 0.252 1.143 0.252 
BA 2020 1.143 0.252 1.143 0.252 1.143 0.252 
BA 2025 1.143 0.252 1.143 0.252 1.143 0.252 
BA 2030 1.143 0.252 1.143 0.252 1.143 0.252 
Sub-Watershed R3 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.915 0.063 1.226 0.084 1.255 0.086 
VS 2010 1.187 0.082 1.255 0.086 1.255 0.086 
VS 2015 1.233 0.085 1.255 0.086 1.255 0.086 
VS 2020 1.255 0.086 1.255 0.086 1.255 0.086 
VS 2025 1.255 0.086 1.255 0.086 1.255 0.086 
VS 2030 1.255 0.086 1.255 0.086 1.255 0.086 
BA + VS 2005 0.915 0.184 1.226 0.246 1.255 0.252 
BA + VS 2010 1.187 0.239 1.255 0.252 1.255 0.252 
BA + VS 2015 1.233 0.248 1.255 0.252 1.255 0.252 
BA + VS 2020 1.255 0.252 1.255 0.252 1.255 0.252 
BA + VS 2025 1.255 0.252 1.255 0.252 1.255 0.252 






















Table D-5.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for LGC. 
Table D-5.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
LGC Unallocated 21.98 1.99 0.37 31793 
LGC Allocated 12.28 1.11 0.21 17762 
LGC PAD 1.89E-3 0.23E-3 0 2 
LGC 2005 1:1 0.72 0.09 0.01 602 
LGC 2005 3:1 1.33 0.16 0.01 1108 
LGC 2005 5:1 1.82 0.22 0.02 1518 
LGC 2010 1:1 2.18 0.26 0.02 1823 
LGC 2010 3:1 2.45 0.3 0.02 2046 
LGC 2010 5:1 2.57 0.31 0.02 2150 
LGC 2015 1:1 1.71 0.21 0.02 1426 
LGC 2015 3:1 2.55 0.31 0.02 2134 
LGC 2015 5:1 2.99 0.36 0.03 2504 
LGC 2020 1:1 3.3 0.4 0.03 2761 
LGC 2020 3:1 3.32 0.4 0.03 2778 
LGC 2020 5:1 3.32 0.4 0.03 2779 
LGC 2025 1:1 2.36 0.28 0.02 1971 
LGC 2025 3:1 3.14 0.38 0.03 2623 
LGC 2025 5:1 3.32 0.4 0.03 2778 
LGC 2030 1:1 3.32 0.4 0.03 2779 
LGC 2030 3:1 3.33 0.4 0.03 2781 





















Table D-5.2 Possible Nutrient Savings through LID/BMP use, LGC. 
Sub-Watershed LGC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.173 0.017 0.409 0.041 0.566 0.057 
DDP 2010 0.318 0.032 0.612 0.061 0.753 0.076 
DDP 2015 0.436 0.044 0.719 0.072 0.797 0.080 
DDP 2020 0.523 0.052 0.792 0.080 0.798 0.080 
DDP 2025 0.587 0.059 0.797 0.080 0.798 0.080 
DDP 2030 0.617 0.062 0.797 0.080 0.798 0.080 
WRP 2005 0.223 0.045 0.529 0.107 0.731 0.148 
WRP 2010 0.411 0.083 0.791 0.160 0.973 0.196 
WRP 2015 0.563 0.114 0.928 0.188 1.030 0.208 
WRP 2020 0.676 0.136 1.023 0.207 1.030 0.208 
WRP 2025 0.758 0.153 1.030 0.208 1.031 0.208 
WRP 2030 0.797 0.161 1.030 0.208 1.031 0.208 
Sub-Watershed LGC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.302 0.056 0.716 0.134 0.990 0.185 
IT 2010 0.557 0.104 1.072 0.200 1.318 0.246 
IT 2015 0.763 0.142 1.258 0.234 1.395 0.260 
IT 2020 0.915 0.171 1.387 0.258 1.396 0.260 
IT 2025 1.028 0.192 1.395 0.260 1.397 0.260 
IT 2030 1.080 0.201 1.396 0.260 1.397 0.260 
BA 2005 0.367 0.061 0.870 0.144 1.202 0.144 
BA 2010 0.676 0.112 1.302 0.215 1.600 0.215 
BA 2015 0.926 0.153 1.527 0.252 1.694 0.252 
BA 2020 1.112 0.184 1.684 0.278 1.695 0.278 
BA 2025 1.248 0.206 1.694 0.280 1.696 0.280 
BA 2030 1.311 0.217 1.695 0.280 1.696 0.280 
Sub-Watershed LGC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.403 0.021 0.955 0.049 1.320 0.068 
VS 2010 0.742 0.038 1.429 0.074 1.757 0.091 
VS 2015 1.017 0.052 1.677 0.087 1.861 0.096 
VS 2020 1.221 0.063 1.849 0.095 1.861 0.096 
VS 2025 1.370 0.071 1.861 0.096 1.862 0.096 
VS 2030 1.440 0.074 1.861 0.096 1.862 0.096 
BA + VS 2005 0.403 0.061 0.955 0.144 1.320 0.144 
BA + VS 2010 0.742 0.112 1.429 0.215 1.757 0.215 
BA + VS 2015 1.017 0.153 1.677 0.252 1.861 0.252 
BA + VS 2020 1.221 0.184 1.849 0.278 1.861 0.278 
BA + VS 2025 1.370 0.206 1.861 0.280 1.862 0.280 
















Table D-6.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R4. 
Table D-6.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R4 Unallocated 31.42 3.4 0.37 32099 
R4 Allocated 15.58 1.69 0.18 15910 
R4 PAD 6.38E-3 0.88E-3 0 3 
R4 2005 1:1 0.26 0.04 0 105 
R4 2005 3:1 0.26 0.04 0 105 
R4 2005 5:1 0.26 0.04 0 105 
R4 2010 1:1 0.26 0.04 0 105 
R4 2010 3:1 0.26 0.04 0 105 
R4 2010 5:1 0.26 0.04 0 105 
R4 2015 1:1 0.26 0.04 0 105 
R4 2015 3:1 0.26 0.04 0 105 
R4 2015 5:1 0.26 0.04 0 105 
R4 2020 1:1 0.26 0.04 0 105 
R4 2020 3:1 0.26 0.04 0 105 
R4 2020 5:1 0.26 0.04 0 105 
R4 2025 1:1 0.26 0.04 0 105 
R4 2025 3:1 0.26 0.04 0 105 
R4 2025 5:1 0.26 0.04 0 105 
R4 2030 1:1 0.26 0.04 0 105 
R4 2030 3:1 0.26 0.04 0 105 





















Table D-6.2 Possible Nutrient Savings through LID/BMP use, R4. 
Sub-Watershed R4 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.063 0.007 0.063 0.007 0.063 0.007 
DDP 2010 0.063 0.007 0.063 0.007 0.063 0.007 
DDP 2015 0.063 0.007 0.063 0.007 0.063 0.007 
DDP 2020 0.063 0.007 0.063 0.007 0.063 0.007 
DDP 2025 0.063 0.007 0.063 0.007 0.063 0.007 
DDP 2030 0.063 0.007 0.063 0.007 0.063 0.007 
WRP 2005 0.082 0.019 0.082 0.019 0.082 0.019 
WRP 2010 0.082 0.019 0.082 0.019 0.082 0.019 
WRP 2015 0.082 0.019 0.082 0.019 0.082 0.019 
WRP 2020 0.082 0.019 0.082 0.019 0.082 0.019 
WRP 2025 0.082 0.019 0.082 0.019 0.082 0.019 
WRP 2030 0.082 0.019 0.082 0.019 0.082 0.019 
Sub-Watershed R4 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.111 0.024 0.111 0.024 0.111 0.024 
IT 2010 0.111 0.024 0.111 0.024 0.111 0.024 
IT 2015 0.111 0.024 0.111 0.024 0.111 0.024 
IT 2020 0.111 0.024 0.111 0.024 0.111 0.024 
IT 2025 0.111 0.024 0.111 0.024 0.111 0.024 
IT 2030 0.111 0.024 0.111 0.024 0.111 0.024 
BA 2005 0.135 0.026 0.135 0.026 0.135 0.026 
BA 2010 0.135 0.026 0.135 0.026 0.135 0.026 
BA 2015 0.135 0.026 0.135 0.026 0.135 0.026 
BA 2020 0.135 0.026 0.135 0.026 0.135 0.026 
BA 2025 0.135 0.026 0.135 0.026 0.135 0.026 
BA 2030 0.135 0.026 0.135 0.026 0.135 0.026 
Sub-Watershed R4 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.148 0.009 0.148 0.009 0.148 0.009 
VS 2010 0.148 0.009 0.148 0.009 0.148 0.009 
VS 2015 0.148 0.009 0.148 0.009 0.148 0.009 
VS 2020 0.148 0.009 0.148 0.009 0.148 0.009 
VS 2025 0.148 0.009 0.148 0.009 0.148 0.009 
VS 2030 0.148 0.009 0.148 0.009 0.148 0.009 
BA + VS 2005 0.148 0.026 0.148 0.026 0.148 0.026 
BA + VS 2010 0.148 0.026 0.148 0.026 0.148 0.026 
BA + VS 2015 0.148 0.026 0.148 0.026 0.148 0.026 
BA + VS 2020 0.148 0.026 0.148 0.026 0.148 0.026 
BA + VS 2025 0.148 0.026 0.148 0.026 0.148 0.026 























Table D-7.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for LGB. 
Table D-7.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
LGB Unallocated 31.42 3.4 0.37 32099 
LGB Allocated 15.85 1.72 0.19 16189 
LGB PAD 2.38E-3 0.24E-3 0 2 
LGB 2005 1:1 0.7 0.07 0.01 460 
LGB 2005 3:1 0.74 0.07 0.01 485 
LGB 2005 5:1 0.74 0.08 0.01 485 
LGB 2010 1:1 0.74 0.08 0.01 486 
LGB 2010 3:1 0.74 0.08 0.01 486 
LGB 2010 5:1 0.74 0.08 0.01 486 
LGB 2015 1:1 0.74 0.08 0.01 485 
LGB 2015 3:1 0.74 0.08 0.01 486 
LGB 2015 5:1 0.74 0.08 0.01 486 
LGB 2020 1:1 0.74 0.08 0.01 486 
LGB 2020 3:1 0.74 0.08 0.01 486 
LGB 2020 5:1 0.74 0.08 0.01 486 
LGB 2025 1:1 0.74 0.08 0.01 486 
LGB 2025 3:1 0.74 0.08 0.01 486 
LGB 2025 5:1 0.74 0.08 0.01 486 
LGB 2030 1:1 0.74 0.08 0.01 486 
LGB 2030 3:1 0.74 0.08 0.01 486 






















Table D-7.2 Possible Nutrient Savings through LID/BMP use, LGB. 
Sub-Watershed LGB 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.168 0.014 0.178 0.015 0.178 0.015 
DDP 2010 0.178 0.015 0.178 0.015 0.178 0.015 
DDP 2015 0.178 0.015 0.178 0.015 0.178 0.015 
DDP 2020 0.178 0.015 0.178 0.015 0.178 0.015 
DDP 2025 0.178 0.015 0.178 0.015 0.178 0.015 
DDP 2030 0.178 0.015 0.178 0.015 0.178 0.015 
WRP 2005 0.218 0.037 0.230 0.039 0.230 0.039 
WRP 2010 0.229 0.039 0.230 0.039 0.230 0.039 
WRP 2015 0.230 0.039 0.230 0.039 0.230 0.039 
WRP 2020 0.230 0.039 0.230 0.039 0.230 0.039 
WRP 2025 0.230 0.039 0.230 0.039 0.230 0.039 
WRP 2030 0.230 0.039 0.230 0.039 0.230 0.039 
Sub-Watershed LGB 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.295 0.046 0.311 0.048 0.311 0.048 
IT 2010 0.311 0.048 0.311 0.048 0.311 0.048 
IT 2015 0.311 0.048 0.311 0.048 0.311 0.048 
IT 2020 0.311 0.048 0.311 0.048 0.311 0.048 
IT 2025 0.311 0.048 0.311 0.048 0.311 0.048 
IT 2030 0.311 0.048 0.311 0.048 0.311 0.048 
BA 2005 0.358 0.049 0.378 0.052 0.378 0.052 
BA 2010 0.377 0.052 0.378 0.052 0.378 0.052 
BA 2015 0.378 0.052 0.378 0.052 0.378 0.052 
BA 2020 0.378 0.052 0.378 0.052 0.378 0.052 
BA 2025 0.378 0.052 0.378 0.052 0.378 0.052 
BA 2030 0.378 0.052 0.378 0.052 0.378 0.052 
Sub-Watershed LGB 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.393 0.017 0.415 0.018 0.415 0.018 
VS 2010 0.414 0.018 0.415 0.018 0.415 0.018 
VS 2015 0.415 0.018 0.415 0.018 0.415 0.018 
VS 2020 0.415 0.018 0.415 0.018 0.415 0.018 
VS 2025 0.415 0.018 0.415 0.018 0.415 0.018 
VS 2030 0.415 0.018 0.415 0.018 0.415 0.018 
BA + VS 2005 0.393 0.049 0.415 0.052 0.415 0.052 
BA + VS 2010 0.414 0.052 0.415 0.052 0.415 0.052 
BA + VS 2015 0.415 0.052 0.415 0.052 0.415 0.052 
BA + VS 2020 0.415 0.052 0.415 0.052 0.415 0.052 
BA + VS 2025 0.415 0.052 0.415 0.052 0.415 0.052 






















Table D-8.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R5. 
Table D-8.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R5 Unallocated 37.64 3.71 0.52 45310 
R5 Allocated 7.23 0.71 0.1 8707 
R5 PAD 6.21E-3 0.75E-3 0 2 
R5 2005 1:1 0.24 0.03 0 86 
R5 2005 3:1 0.24 0.03 0 86 
R5 2005 5:1 0.24 0.03 0 86 
R5 2010 1:1 0.24 0.03 0 86 
R5 2010 3:1 0.24 0.03 0 86 
R5 2010 5:1 0.24 0.03 0 86 
R5 2015 1:1 0.24 0.03 0 86 
R5 2015 3:1 0.24 0.03 0 86 
R5 2015 5:1 0.24 0.03 0 86 
R5 2020 1:1 0.24 0.03 0 86 
R5 2020 3:1 0.24 0.03 0 86 
R5 2020 5:1 0.24 0.03 0 86 
R5 2025 1:1 0.24 0.03 0 86 
R5 2025 3:1 0.24 0.03 0 86 
R5 2025 5:1 0.24 0.03 0 86 
R5 2030 1:1 0.24 0.03 0 86 
R5 2030 3:1 0.24 0.03 0 86 





















Table D-8.2 Possible Nutrient Savings through LID/BMP use, R5. 
Sub-Watershed R5 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.057 0.006 0.057 0.006 0.057 0.006 
DDP 2010 0.057 0.006 0.057 0.006 0.057 0.006 
DDP 2015 0.057 0.006 0.057 0.006 0.057 0.006 
DDP 2020 0.057 0.006 0.057 0.006 0.057 0.006 
DDP 2025 0.057 0.006 0.057 0.006 0.057 0.006 
DDP 2030 0.057 0.006 0.057 0.006 0.057 0.006 
WRP 2005 0.073 0.015 0.073 0.015 0.073 0.015 
WRP 2010 0.073 0.015 0.073 0.015 0.073 0.015 
WRP 2015 0.073 0.015 0.073 0.015 0.073 0.015 
WRP 2020 0.073 0.015 0.073 0.015 0.073 0.015 
WRP 2025 0.073 0.015 0.073 0.015 0.073 0.015 
WRP 2030 0.073 0.015 0.073 0.015 0.073 0.015 
Sub-Watershed R5 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.099 0.019 0.099 0.019 0.099 0.019 
IT 2010 0.099 0.019 0.099 0.019 0.099 0.019 
IT 2015 0.099 0.019 0.099 0.019 0.099 0.019 
IT 2020 0.099 0.019 0.099 0.019 0.099 0.019 
IT 2025 0.099 0.019 0.099 0.019 0.099 0.019 
IT 2030 0.099 0.019 0.099 0.019 0.099 0.019 
BA 2005 0.121 0.020 0.121 0.020 0.121 0.020 
BA 2010 0.121 0.020 0.121 0.020 0.121 0.020 
BA 2015 0.121 0.020 0.121 0.020 0.121 0.020 
BA 2020 0.121 0.020 0.121 0.020 0.121 0.020 
BA 2025 0.121 0.020 0.121 0.020 0.121 0.020 
BA 2030 0.121 0.020 0.121 0.020 0.121 0.020 
Sub-Watershed R5 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.133 0.007 0.133 0.007 0.133 0.007 
VS 2010 0.133 0.007 0.133 0.007 0.133 0.007 
VS 2015 0.133 0.007 0.133 0.007 0.133 0.007 
VS 2020 0.133 0.007 0.133 0.007 0.133 0.007 
VS 2025 0.133 0.007 0.133 0.007 0.133 0.007 
VS 2030 0.133 0.007 0.133 0.007 0.133 0.007 
BA + VS 2005 0.133 0.020 0.133 0.020 0.133 0.020 
BA + VS 2010 0.133 0.020 0.133 0.020 0.133 0.020 
BA + VS 2015 0.133 0.020 0.133 0.020 0.133 0.020 
BA + VS 2020 0.133 0.020 0.133 0.020 0.133 0.020 
BA + VS 2025 0.133 0.020 0.133 0.020 0.133 0.020 






















Table D-9.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for RLC. 
Table D-9.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
RLC Unallocated 37.64 3.71 0.52 45310 
RLC Allocated 21.74 2.14 0.3 26164 
RLC PAD 3.59E-3 0.37E-3 0 2 
RLC 2005 1:1 1.94 0.2 0.01 1162 
RLC 2005 3:1 2.17 0.22 0.02 1296 
RLC 2005 5:1 2.23 0.23 0.02 1334 
RLC 2010 1:1 2.34 0.24 0.02 1398 
RLC 2010 3:1 2.41 0.25 0.02 1443 
RLC 2010 5:1 2.44 0.25 0.02 1458 
RLC 2015 1:1 2.22 0.23 0.02 1330 
RLC 2015 3:1 2.44 0.25 0.02 1458 
RLC 2015 5:1 2.44 0.25 0.02 1458 
RLC 2020 1:1 2.44 0.25 0.02 1458 
RLC 2020 3:1 2.44 0.25 0.02 1458 
RLC 2020 5:1 2.44 0.25 0.02 1458 
RLC 2025 1:1 2.41 0.25 0.02 1441 
RLC 2025 3:1 2.44 0.25 0.02 1458 
RLC 2025 5:1 2.44 0.25 0.02 1458 
RLC 2030 1:1 2.44 0.25 0.02 1458 
RLC 2030 3:1 2.44 0.25 0.02 1458 





















Table D-9.2 Possible Nutrient Savings through LID/BMP use, RLC. 
Sub-Watershed RLC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.466 0.040 0.534 0.046 0.578 0.049 
DDP 2010 0.520 0.044 0.585 0.050 0.585 0.050 
DDP 2015 0.536 0.046 0.585 0.050 0.585 0.050 
DDP 2020 0.561 0.048 0.585 0.050 0.585 0.050 
DDP 2025 0.579 0.049 0.585 0.050 0.585 0.050 
DDP 2030 0.585 0.050 0.585 0.050 0.585 0.050 
WRP 2005 0.602 0.104 0.690 0.119 0.747 0.128 
WRP 2010 0.672 0.116 0.756 0.130 0.756 0.130 
WRP 2015 0.692 0.119 0.756 0.130 0.756 0.130 
WRP 2020 0.725 0.125 0.756 0.130 0.756 0.130 
WRP 2025 0.748 0.129 0.756 0.130 0.756 0.130 
WRP 2030 0.756 0.130 0.756 0.130 0.756 0.130 
Sub-Watershed RLC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.816 0.129 0.934 0.148 1.012 0.161 
IT 2010 0.911 0.145 1.024 0.162 1.024 0.162 
IT 2015 0.938 0.149 1.024 0.162 1.024 0.162 
IT 2020 0.983 0.156 1.024 0.162 1.024 0.162 
IT 2025 1.014 0.161 1.024 0.162 1.024 0.162 
IT 2030 1.024 0.162 1.024 0.162 1.024 0.162 
BA 2005 0.991 0.139 1.134 0.160 1.229 0.173 
BA 2010 1.106 0.156 1.244 0.175 1.244 0.175 
BA 2015 1.138 0.160 1.244 0.175 1.244 0.175 
BA 2020 1.193 0.168 1.244 0.175 1.244 0.175 
BA 2025 1.231 0.173 1.244 0.175 1.244 0.175 
BA 2030 1.244 0.175 1.244 0.175 1.244 0.175 
Sub-Watershed RLC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 1.088 0.048 1.246 0.055 1.349 0.059 
VS 2010 1.214 0.053 1.366 0.060 1.366 0.060 
VS 2015 1.250 0.055 1.366 0.060 1.366 0.060 
VS 2020 1.310 0.058 1.366 0.060 1.366 0.060 
VS 2025 1.352 0.059 1.366 0.060 1.366 0.060 
VS 2030 1.366 0.060 1.366 0.060 1.366 0.060 
BA + VS 2005 1.088 0.139 1.246 0.160 1.349 0.173 
BA + VS 2010 1.214 0.156 1.366 0.175 1.366 0.175 
BA + VS 2015 1.250 0.160 1.366 0.175 1.366 0.175 
BA + VS 2020 1.310 0.168 1.366 0.175 1.366 0.175 
BA + VS 2025 1.352 0.173 1.366 0.175 1.366 0.175 






















Table D-10.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for UT1. 
Table D-10.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
UT1 Unallocated 37.64 3.71 0.52 45310 
UT1 Allocated 8.67 0.85 0.12 10438 
UT1 PAD 4.91E-3 0.58E-3 0 3 
UT1 2005 1:1 0.92 0.11 0.01 498 
UT1 2005 3:1 0.96 0.11 0.01 516 
UT1 2005 5:1 0.96 0.11 0.01 516 
UT1 2010 1:1 0.96 0.11 0.01 516 
UT1 2010 3:1 0.96 0.11 0.01 516 
UT1 2010 5:1 0.96 0.11 0.01 516 
UT1 2015 1:1 0.96 0.11 0.01 516 
UT1 2015 3:1 0.96 0.11 0.01 516 
UT1 2015 5:1 0.96 0.11 0.01 516 
UT1 2020 1:1 0.96 0.11 0.01 516 
UT1 2020 3:1 0.96 0.11 0.01 516 
UT1 2020 5:1 0.96 0.11 0.01 516 
UT1 2025 1:1 0.96 0.11 0.01 516 
UT1 2025 3:1 0.96 0.11 0.01 516 
UT1 2025 5:1 0.96 0.11 0.01 516 
UT1 2030 1:1 0.96 0.11 0.01 516 
UT1 2030 3:1 0.96 0.11 0.01 516 





















Table D-10.2 Possible Nutrient Savings through LID/BMP use, UT1. 
Sub-Watershed UT1 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.221 0.022 0.229 0.022 0.229 0.022 
DDP 2010 0.229 0.022 0.229 0.022 0.229 0.022 
DDP 2015 0.229 0.022 0.229 0.022 0.229 0.022 
DDP 2020 0.229 0.022 0.229 0.022 0.229 0.022 
DDP 2025 0.229 0.022 0.229 0.022 0.229 0.022 
DDP 2030 0.229 0.022 0.229 0.022 0.229 0.022 
WRP 2005 0.286 0.056 0.296 0.058 0.296 0.058 
WRP 2010 0.296 0.058 0.296 0.058 0.296 0.058 
WRP 2015 0.296 0.058 0.296 0.058 0.296 0.058 
WRP 2020 0.296 0.058 0.296 0.058 0.296 0.058 
WRP 2025 0.296 0.058 0.296 0.058 0.296 0.058 
WRP 2030 0.296 0.058 0.296 0.058 0.296 0.058 
Sub-Watershed UT1 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.387 0.071 0.401 0.073 0.401 0.073 
IT 2010 0.401 0.073 0.401 0.073 0.401 0.073 
IT 2015 0.401 0.073 0.401 0.073 0.401 0.073 
IT 2020 0.401 0.073 0.401 0.073 0.401 0.073 
IT 2025 0.401 0.073 0.401 0.073 0.401 0.073 
IT 2030 0.401 0.073 0.401 0.073 0.401 0.073 
BA 2005 0.470 0.076 0.487 0.079 0.487 0.079 
BA 2010 0.487 0.079 0.487 0.079 0.487 0.079 
BA 2015 0.487 0.079 0.487 0.079 0.487 0.079 
BA 2020 0.487 0.079 0.487 0.079 0.487 0.079 
BA 2025 0.487 0.079 0.487 0.079 0.487 0.079 
BA 2030 0.487 0.079 0.487 0.079 0.487 0.079 
Sub-Watershed UT1 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.516 0.026 0.535 0.027 0.535 0.027 
VS 2010 0.535 0.027 0.535 0.027 0.535 0.027 
VS 2015 0.535 0.027 0.535 0.027 0.535 0.027 
VS 2020 0.535 0.027 0.535 0.027 0.535 0.027 
VS 2025 0.535 0.027 0.535 0.027 0.535 0.027 
VS 2030 0.535 0.027 0.535 0.027 0.535 0.027 
BA + VS 2005 0.516 0.076 0.535 0.079 0.535 0.079 
BA + VS 2010 0.535 0.079 0.535 0.079 0.535 0.079 
BA + VS 2015 0.535 0.079 0.535 0.079 0.535 0.079 
BA + VS 2020 0.535 0.079 0.535 0.079 0.535 0.079 
BA + VS 2025 0.535 0.079 0.535 0.079 0.535 0.079 


















Table D-11.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R6. 
Table D-11.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R6 Unallocated 22.37 2.4 0.33 28866 
R6 Allocated 17.1 1.83 0.26 22063 
R6 PAD 4.8E-3 0.58E-3 0 2 
R6 2005 1:1 2.16 0.26 0.01 965 
R6 2005 3:1 2.53 0.31 0.01 1128 
R6 2005 5:1 2.62 0.32 0.01 1170 
R6 2010 1:1 2.62 0.32 0.01 1171 
R6 2010 3:1 2.62 0.32 0.01 1171 
R6 2010 5:1 2.62 0.32 0.01 1171 
R6 2015 1:1 2.62 0.32 0.01 1169 
R6 2015 3:1 2.62 0.32 0.01 1171 
R6 2015 5:1 2.62 0.32 0.01 1171 
R6 2020 1:1 2.62 0.32 0.01 1171 
R6 2020 3:1 2.62 0.32 0.01 1171 
R6 2020 5:1 2.62 0.32 0.01 1171 
R6 2025 1:1 2.62 0.32 0.01 1171 
R6 2025 3:1 2.62 0.32 0.01 1171 
R6 2025 5:1 2.62 0.32 0.01 1171 
R6 2030 1:1 2.62 0.32 0.01 1171 
R6 2030 3:1 2.62 0.32 0.01 1171 





















Table D-11.2 Possible Nutrient Savings through LID/BMP use, R6. 
Sub-Watershed R6 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.518 0.052 0.628 0.063 0.629 0.064 
DDP 2010 0.606 0.061 0.629 0.064 0.629 0.064 
DDP 2015 0.628 0.063 0.629 0.064 0.629 0.064 
DDP 2020 0.629 0.064 0.629 0.064 0.629 0.064 
DDP 2025 0.629 0.064 0.629 0.064 0.629 0.064 
DDP 2030 0.629 0.064 0.629 0.064 0.629 0.064 
WRP 2005 0.669 0.136 0.811 0.165 0.813 0.165 
WRP 2010 0.783 0.159 0.813 0.165 0.813 0.165 
WRP 2015 0.812 0.165 0.813 0.165 0.813 0.165 
WRP 2020 0.813 0.165 0.813 0.165 0.813 0.165 
WRP 2025 0.813 0.165 0.813 0.165 0.813 0.165 
WRP 2030 0.813 0.165 0.813 0.165 0.813 0.165 
Sub-Watershed R6 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.907 0.170 1.099 0.206 1.101 0.207 
IT 2010 1.060 0.199 1.101 0.207 1.101 0.207 
IT 2015 1.099 0.206 1.101 0.207 1.101 0.207 
IT 2020 1.101 0.207 1.101 0.207 1.101 0.207 
IT 2025 1.101 0.207 1.101 0.207 1.101 0.207 
IT 2030 1.101 0.207 1.101 0.207 1.101 0.207 
BA 2005 1.101 0.183 1.334 0.222 1.337 0.222 
BA 2010 1.288 0.214 1.337 0.222 1.337 0.222 
BA 2015 1.335 0.222 1.337 0.222 1.337 0.222 
BA 2020 1.337 0.222 1.337 0.222 1.337 0.222 
BA 2025 1.337 0.222 1.337 0.222 1.337 0.222 
BA 2030 1.337 0.222 1.337 0.222 1.337 0.222 
Sub-Watershed R6 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 1.209 0.063 1.465 0.076 1.468 0.076 
VS 2010 1.414 0.073 1.468 0.076 1.468 0.076 
VS 2015 1.466 0.076 1.468 0.076 1.468 0.076 
VS 2020 1.468 0.076 1.468 0.076 1.468 0.076 
VS 2025 1.468 0.076 1.468 0.076 1.468 0.076 
VS 2030 1.468 0.076 1.468 0.076 1.468 0.076 
BA + VS 2005 1.209 0.183 1.465 0.222 1.468 0.222 
BA + VS 2010 1.414 0.214 1.468 0.222 1.468 0.222 
BA + VS 2015 1.466 0.222 1.468 0.222 1.468 0.222 
BA + VS 2020 1.468 0.222 1.468 0.222 1.468 0.222 
BA + VS 2025 1.468 0.222 1.468 0.222 1.468 0.222 





















Table D-12.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for UT2. 
Table D-12.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
UT2 Unallocated 22.37 2.4 0.33 28866 
UT2 Allocated 5.27 0.56 0.08 6803 
UT2 PAD 2.32E-3 0.2E-3 0 2 
UT2 2005 1:1 0.57 0.05 0.01 468 
UT2 2005 3:1 0.61 0.05 0.01 508 
UT2 2005 5:1 0.61 0.05 0.01 508 
UT2 2010 1:1 0.61 0.05 0.01 508 
UT2 2010 3:1 0.61 0.05 0.01 508 
UT2 2010 5:1 0.61 0.05 0.01 508 
UT2 2015 1:1 0.61 0.05 0.01 508 
UT2 2015 3:1 0.61 0.05 0.01 508 
UT2 2015 5:1 0.61 0.05 0.01 508 
UT2 2020 1:1 0.61 0.05 0.01 508 
UT2 2020 3:1 0.61 0.05 0.01 508 
UT2 2020 5:1 0.61 0.05 0.01 508 
UT2 2025 1:1 0.61 0.05 0.01 508 
UT2 2025 3:1 0.61 0.05 0.01 508 
UT2 2025 5:1 0.61 0.05 0.01 508 
UT2 2030 1:1 0.61 0.05 0.01 508 
UT2 2030 3:1 0.61 0.05 0.01 508 





















Table D-12.2 Possible Nutrient Savings through LID/BMP use, UT2. 
Sub-Watershed UT2 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.136 0.010 0.147 0.011 0.147 0.011 
DDP 2010 0.147 0.011 0.147 0.011 0.147 0.011 
DDP 2015 0.147 0.011 0.147 0.011 0.147 0.011 
DDP 2020 0.147 0.011 0.147 0.011 0.147 0.011 
DDP 2025 0.147 0.011 0.147 0.011 0.147 0.011 
DDP 2030 0.147 0.011 0.147 0.011 0.147 0.011 
WRP 2005 0.175 0.026 0.190 0.028 0.190 0.028 
WRP 2010 0.190 0.028 0.190 0.028 0.190 0.028 
WRP 2015 0.190 0.028 0.190 0.028 0.190 0.028 
WRP 2020 0.190 0.028 0.190 0.028 0.190 0.028 
WRP 2025 0.190 0.028 0.190 0.028 0.190 0.028 
WRP 2030 0.190 0.028 0.190 0.028 0.190 0.028 
Sub-Watershed UT2 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.237 0.032 0.257 0.035 0.257 0.035 
IT 2010 0.257 0.035 0.257 0.035 0.257 0.035 
IT 2015 0.257 0.035 0.257 0.035 0.257 0.035 
IT 2020 0.257 0.035 0.257 0.035 0.257 0.035 
IT 2025 0.257 0.035 0.257 0.035 0.257 0.035 
IT 2030 0.257 0.035 0.257 0.035 0.257 0.035 
BA 2005 0.288 0.034 0.313 0.037 0.313 0.037 
BA 2010 0.313 0.037 0.313 0.037 0.313 0.037 
BA 2015 0.313 0.037 0.313 0.037 0.313 0.037 
BA 2020 0.313 0.037 0.313 0.037 0.313 0.037 
BA 2025 0.313 0.037 0.313 0.037 0.313 0.037 
BA 2030 0.313 0.037 0.313 0.037 0.313 0.037 
Sub-Watershed UT2 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.316 0.012 0.343 0.013 0.343 0.013 
VS 2010 0.343 0.013 0.343 0.013 0.343 0.013 
VS 2015 0.343 0.013 0.343 0.013 0.343 0.013 
VS 2020 0.343 0.013 0.343 0.013 0.343 0.013 
VS 2025 0.343 0.013 0.343 0.013 0.343 0.013 
VS 2030 0.343 0.013 0.343 0.013 0.343 0.013 
BA + VS 2005 0.316 0.034 0.343 0.037 0.343 0.037 
BA + VS 2010 0.343 0.037 0.343 0.037 0.343 0.037 
BA + VS 2015 0.343 0.037 0.343 0.037 0.343 0.037 
BA + VS 2020 0.343 0.037 0.343 0.037 0.343 0.037 
BA + VS 2025 0.343 0.037 0.343 0.037 0.343 0.037 





















Table D-13.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R7. 
Table D-13.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R7 Unallocated 536.3 44.15 1.68 144965 
R7 Allocated 57.22 4.71 0.18 15467 
R7 PAD 4.87E-3 0.62E-3 0 2 
R7 2005 1:1 0.3 0.04 0 128 
R7 2005 3:1 0.77 0.1 0 326 
R7 2005 5:1 0.89 0.11 0 374 
R7 2010 1:1 1.07 0.14 0.01 452 
R7 2010 3:1 1.08 0.14 0.01 457 
R7 2010 5:1 1.08 0.14 0.01 457 
R7 2015 1:1 0.86 0.11 0 362 
R7 2015 3:1 1.08 0.14 0.01 457 
R7 2015 5:1 1.08 0.14 0.01 457 
R7 2020 1:1 1.08 0.14 0.01 457 
R7 2020 3:1 1.08 0.14 0.01 457 
R7 2020 5:1 1.08 0.14 0.01 457 
R7 2025 1:1 1.08 0.14 0.01 457 
R7 2025 3:1 1.08 0.14 0.01 457 
R7 2025 5:1 1.08 0.14 0.01 457 
R7 2030 1:1 1.08 0.14 0.01 457 
R7 2030 3:1 1.08 0.14 0.01 457 
























Table D-13.2 Possible Nutrient Savings through LID/BMP use, R7. 
Sub-Watershed R7 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.073 0.008 0.206 0.022 0.260 0.028 
DDP 2010 0.185 0.020 0.260 0.028 0.260 0.028 
DDP 2015 0.213 0.023 0.260 0.028 0.260 0.028 
DDP 2020 0.257 0.027 0.260 0.028 0.260 0.028 
DDP 2025 0.260 0.028 0.260 0.028 0.260 0.028 
DDP 2030 0.260 0.028 0.260 0.028 0.260 0.028 
WRP 2005 0.094 0.020 0.266 0.057 0.333 0.071 
WRP 2010 0.094 0.020 0.333 0.071 0.333 0.071 
WRP 2015 0.275 0.059 0.333 0.071 0.333 0.071 
WRP 2020 0.333 0.071 0.333 0.071 0.333 0.071 
WRP 2025 0.333 0.071 0.333 0.071 0.333 0.071 
WRP 2030 0.333 0.071 0.333 0.071 0.333 0.071 
Sub-Watershed R7 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.127 0.025 0.361 0.071 0.455 0.090 
IT 2010 0.325 0.064 0.455 0.090 0.455 0.090 
IT 2015 0.372 0.073 0.455 0.090 0.455 0.090 
IT 2020 0.451 0.089 0.455 0.090 0.455 0.090 
IT 2025 0.455 0.090 0.455 0.090 0.455 0.090 
IT 2030 0.455 0.090 0.455 0.090 0.455 0.090 
BA 2005 0.155 0.027 0.438 0.077 0.553 0.097 
BA 2010 0.394 0.069 0.553 0.097 0.553 0.097 
BA 2015 0.452 0.079 0.553 0.097 0.553 0.097 
BA 2020 0.547 0.096 0.553 0.097 0.553 0.097 
BA 2025 0.553 0.097 0.553 0.097 0.553 0.097 
BA 2030 0.553 0.097 0.553 0.097 0.553 0.097 
Sub-Watershed R7 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.170 0.009 0.481 0.026 0.607 0.033 
VS 2010 0.433 0.024 0.607 0.033 0.607 0.033 
VS 2015 0.496 0.027 0.607 0.033 0.607 0.033 
VS 2020 0.601 0.033 0.607 0.033 0.607 0.033 
VS 2025 0.607 0.033 0.607 0.033 0.607 0.033 
VS 2030 0.607 0.033 0.607 0.033 0.607 0.033 
BA + VS 2005 0.170 0.027 0.481 0.077 0.607 0.097 
BA + VS 2010 0.433 0.069 0.607 0.097 0.607 0.097 
BA + VS 2015 0.496 0.079 0.607 0.097 0.607 0.097 
BA + VS 2020 0.601 0.096 0.607 0.097 0.607 0.097 
BA + VS 2025 0.607 0.097 0.607 0.097 0.607 0.097 

























Table D-14.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for BRC. 
Table D-14.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
BRC Unallocated 536.3 44.15 1.68 144965 
BRC Allocated 479.08 39.44 1.5 129498 
BRC PAD 3.91E-3 0.44E-3 0 2 
BRC 2005 1:1 2.95 0.33 0.02 1737 
BRC 2005 3:1 3.42 0.39 0.02 2012 
BRC 2005 5:1 3.85 0.44 0.03 2261 
BRC 2010 1:1 3.93 0.44 0.03 2310 
BRC 2010 3:1 3.94 0.45 0.03 2317 
BRC 2010 5:1 3.94 0.45 0.03 2317 
BRC 2015 1:1 3.76 0.43 0.03 2210 
BRC 2015 3:1 3.94 0.45 0.03 2317 
BRC 2015 5:1 3.94 0.45 0.03 2317 
BRC 2020 1:1 3.94 0.45 0.03 2317 
BRC 2020 3:1 3.94 0.45 0.03 2317 
BRC 2020 5:1 3.94 0.45 0.03 2317 
BRC 2025 1:1 3.94 0.45 0.03 2317 
BRC 2025 3:1 3.94 0.45 0.03 2317 
BRC 2025 5:1 3.94 0.45 0.03 2317 
BRC 2030 1:1 3.94 0.45 0.03 2317 
BRC 2030 3:1 3.94 0.45 0.03 2317 
























Table D-14.2 Possible Nutrient Savings through LID/BMP use, BRC. 
Sub-Watershed BRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.709 0.067 0.902 0.085 0.945 0.089 
DDP 2010 0.821 0.077 0.945 0.089 0.945 0.089 
DDP 2015 0.923 0.087 0.945 0.089 0.945 0.089 
DDP 2020 0.943 0.089 0.945 0.089 0.945 0.089 
DDP 2025 0.945 0.089 0.945 0.089 0.945 0.089 
DDP 2030 0.945 0.089 0.945 0.089 0.945 0.089 
WRP 2005 0.916 0.174 1.165 0.221 1.221 0.232 
WRP 2010 1.061 0.201 1.221 0.232 1.221 0.232 
WRP 2015 1.192 0.226 1.221 0.232 1.221 0.232 
WRP 2020 1.218 0.231 1.221 0.232 1.221 0.232 
WRP 2025 1.221 0.232 1.221 0.232 1.221 0.232 
WRP 2030 1.221 0.232 1.221 0.232 1.221 0.232 
Sub-Watershed BRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 1.240 0.217 1.579 0.276 1.655 0.290 
IT 2010 1.437 0.251 1.655 0.290 1.655 0.290 
IT 2015 1.615 0.283 1.655 0.290 1.655 0.290 
IT 2020 1.650 0.289 1.655 0.290 1.655 0.290 
IT 2025 1.655 0.290 1.655 0.290 1.655 0.290 
IT 2030 1.655 0.290 1.655 0.290 1.655 0.290 
BA 2005 1.506 0.234 1.917 0.297 2.009 0.312 
BA 2010 1.745 0.271 2.009 0.312 2.009 0.312 
BA 2015 1.961 0.304 2.009 0.312 2.009 0.312 
BA 2020 2.003 0.311 2.009 0.312 2.009 0.312 
BA 2025 2.009 0.312 2.009 0.312 2.009 0.312 
BA 2030 2.009 0.312 2.009 0.312 2.009 0.312 
Sub-Watershed BRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 1.654 0.080 2.105 0.102 2.206 0.107 
VS 2010 1.916 0.093 2.206 0.107 2.206 0.107 
VS 2015 2.153 0.104 2.206 0.107 2.206 0.107 
VS 2020 2.200 0.107 2.206 0.107 2.206 0.107 
VS 2025 2.206 0.107 2.206 0.107 2.206 0.107 
VS 2030 2.206 0.107 2.206 0.107 2.206 0.107 
BA + VS 2005 1.654 0.234 2.105 0.297 2.206 0.312 
BA + VS 2010 1.916 0.271 2.206 0.312 2.206 0.312 
BA + VS 2015 2.153 0.304 2.206 0.312 2.206 0.312 
BA + VS 2020 2.200 0.311 2.206 0.312 2.206 0.312 
BA + VS 2025 2.206 0.312 2.206 0.312 2.206 0.312 






























Table D-15.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R8. 
Table D-15.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R8 Unallocated 5.22 0.4 0.11 9673 
R8 Allocated 0.27 0.02 0.01 507 
R8 PAD 2.8E-3 0.34E-3 0 2 
R8 2005 1:1 0.05 0.01 0 30 
R8 2005 3:1 0.21 0.03 0 128 
R8 2005 5:1 0.22 0.03 0 132 
R8 2010 1:1 0.22 0.03 0 132 
R8 2010 3:1 0.22 0.03 0 132 
R8 2010 5:1 0.22 0.03 0 132 
R8 2015 1:1 0.22 0.03 0 132 
R8 2015 3:1 0.22 0.03 0 132 
R8 2015 5:1 0.22 0.03 0 132 
R8 2020 1:1 0.22 0.03 0 132 
R8 2020 3:1 0.22 0.03 0 132 
R8 2020 5:1 0.22 0.03 0 132 
R8 2025 1:1 0.22 0.03 0 132 
R8 2025 3:1 0.22 0.03 0 132 
R8 2025 5:1 0.22 0.03 0 132 
R8 2030 1:1 0.22 0.03 0 132 
R8 2030 3:1 0.22 0.03 0 132 
























Table D-15.2 Possible Nutrient Savings through LID/BMP use, R8. 
Sub-Watershed R8 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.012 0.001 0.053 0.005 0.053 0.005 
DDP 2010 0.051 0.005 0.053 0.005 0.053 0.005 
DDP 2015 0.053 0.005 0.053 0.005 0.053 0.005 
DDP 2020 0.053 0.005 0.053 0.005 0.053 0.005 
DDP 2025 0.053 0.005 0.053 0.005 0.053 0.005 
DDP 2030 0.053 0.005 0.053 0.005 0.053 0.005 
WRP 2005 0.015 0.003 0.068 0.014 0.068 0.014 
WRP 2010 0.066 0.013 0.068 0.014 0.068 0.014 
WRP 2015 0.068 0.014 0.068 0.014 0.068 0.014 
WRP 2020 0.068 0.014 0.068 0.014 0.068 0.014 
WRP 2025 0.068 0.014 0.068 0.014 0.068 0.014 
WRP 2030 0.068 0.014 0.068 0.014 0.068 0.014 
Sub-Watershed R8  1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.021 0.004 0.092 0.017 0.092 0.017 
IT 2010 0.089 0.017 0.092 0.017 0.092 0.017 
IT 2015 0.092 0.017 0.092 0.017 0.092 0.017 
IT 2020 0.092 0.017 0.092 0.017 0.092 0.017 
IT 2025 0.092 0.017 0.092 0.017 0.092 0.017 
IT 2030 0.092 0.017 0.092 0.017 0.092 0.017 
BA 2005 0.025 0.004 0.112 0.019 0.112 0.019 
BA 2010 0.108 0.018 0.112 0.019 0.112 0.019 
BA 2015 0.112 0.019 0.112 0.019 0.112 0.019 
BA 2020 0.112 0.019 0.112 0.019 0.112 0.019 
BA 2025 0.112 0.019 0.112 0.019 0.112 0.019 
BA 2030 0.112 0.019 0.112 0.019 0.112 0.019 
Sub-Watershed R8 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.027 0.001 0.123 0.006 0.123 0.006 
VS 2010 0.119 0.006 0.123 0.006 0.123 0.006 
VS 2015 0.123 0.006 0.123 0.006 0.123 0.006 
VS 2020 0.123 0.006 0.123 0.006 0.123 0.006 
VS 2025 0.123 0.006 0.123 0.006 0.123 0.006 
VS 2030 0.123 0.006 0.123 0.006 0.123 0.006 
BA + VS 2005 0.027 0.004 0.123 0.019 0.123 0.019 
BA + VS 2010 0.119 0.018 0.123 0.019 0.123 0.019 
BA + VS 2015 0.123 0.019 0.123 0.019 0.123 0.019 
BA + VS 2020 0.123 0.019 0.123 0.019 0.123 0.019 
BA + VS 2025 0.123 0.019 0.123 0.019 0.123 0.019 

























Table D-16.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for MBC. 
Table D-16.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
MBC Unallocated 5.22 0.4 0.11 9673 
MBC Allocated 0.6 0.05 0.01 1109 
MBC PAD 2.65E-3 0.27E-3 0 2 
MBC 2005 1:1 0.6 0.06 0 395 
MBC 2005 3:1 0.82 0.08 0.01 534 
MBC 2005 5:1 0.82 0.08 0.01 537 
MBC 2010 1:1 0.82 0.08 0.01 537 
MBC 2010 3:1 0.82 0.08 0.01 537 
MBC 2010 5:1 0.82 0.08 0.01 537 
MBC 2015 1:1 0.82 0.08 0.01 537 
MBC 2015 3:1 0.82 0.08 0.01 537 
MBC 2015 5:1 0.82 0.08 0.01 537 
MBC 2020 1:1 0.82 0.08 0.01 537 
MBC 2020 3:1 0.82 0.08 0.01 537 
MBC 2020 5:1 0.82 0.08 0.01 537 
MBC 2025 1:1 0.82 0.08 0.01 537 
MBC 2025 3:1 0.82 0.08 0.01 537 
MBC 2025 5:1 0.82 0.08 0.01 537 
MBC 2030 1:1 0.82 0.08 0.01 537 
MBC 2030 3:1 0.82 0.08 0.01 537 

























Table D-16.2 Possible Nutrient Savings through LID/BMP use, MBC. 
Sub-Watershed MBC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.145 0.012 0.197 0.016 0.197 0.016 
DDP 2010 0.196 0.016 0.197 0.016 0.197 0.016 
DDP 2015 0.197 0.016 0.197 0.016 0.197 0.016 
DDP 2020 0.197 0.016 0.197 0.016 0.197 0.016 
DDP 2025 0.197 0.016 0.197 0.016 0.197 0.016 
DDP 2030 0.197 0.016 0.197 0.016 0.197 0.016 
WRP 2005 0.187 0.032 0.254 0.043 0.254 0.043 
WRP 2010 0.253 0.043 0.254 0.043 0.254 0.043 
WRP 2015 0.254 0.043 0.254 0.043 0.254 0.043 
WRP 2020 0.254 0.043 0.254 0.043 0.254 0.043 
WRP 2025 0.254 0.043 0.254 0.043 0.254 0.043 
WRP 2030 0.254 0.043 0.254 0.043 0.254 0.043 
Sub-Watershed MBC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.253 0.039 0.344 0.054 0.344 0.054 
IT 2010 0.342 0.053 0.344 0.054 0.344 0.054 
IT 2015 0.344 0.054 0.344 0.054 0.344 0.054 
IT 2020 0.344 0.054 0.344 0.054 0.344 0.054 
IT 2025 0.344 0.054 0.344 0.054 0.344 0.054 
IT 2030 0.344 0.054 0.344 0.054 0.344 0.054 
BA 2005 0.308 0.042 0.418 0.058 0.418 0.058 
BA 2010 0.416 0.057 0.418 0.058 0.418 0.058 
BA 2015 0.418 0.058 0.418 0.058 0.418 0.058 
BA 2020 0.418 0.058 0.418 0.058 0.418 0.058 
BA 2025 0.418 0.058 0.418 0.058 0.418 0.058 
BA 2030 0.418 0.058 0.418 0.058 0.418 0.058 
Sub-Watershed MBC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.338 0.015 0.459 0.02 0.459 0.02 
VS 2010 0.456 0.02 0.459 0.02 0.459 0.02 
VS 2015 0.459 0.02 0.459 0.02 0.459 0.02 
VS 2020 0.459 0.02 0.459 0.02 0.459 0.02 
VS 2025 0.459 0.02 0.459 0.02 0.459 0.02 
VS 2030 0.459 0.02 0.459 0.02 0.459 0.02 
BA + VS 2005 0.338 0.042 0.459 0.058 0.459 0.058 
BA + VS 2010 0.456 0.057 0.459 0.058 0.459 0.058 
BA + VS 2015 0.459 0.058 0.459 0.058 0.459 0.058 
BA + VS 2020 0.459 0.058 0.459 0.058 0.459 0.058 
BA + VS 2025 0.459 0.058 0.459 0.058 0.459 0.058 





















Table D-17.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for LRC. 
Table D-17.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
LRC Unallocated 5.22 0.4 0.11 9673 
LRC Allocated 4.35 0.33 0.09 8056 
LRC PAD 0.27E-3 0.03E-3 0 0 
LRC 2005 1:1 0.31 0.03 0 202 
LRC 2005 3:1 0.53 0.05 0 344 
LRC 2005 5:1 0.68 0.07 0.01 446 
LRC 2010 1:1 0.76 0.08 0.01 496 
LRC 2010 3:1 0.78 0.08 0.01 511 
LRC 2010 5:1 0.79 0.08 0.01 516 
LRC 2015 1:1 0.66 0.07 0 430 
LRC 2015 3:1 0.79 0.08 0.01 514 
LRC 2015 5:1 0.79 0.08 0.01 516 
LRC 2020 1:1 0.79 0.08 0.01 516 
LRC 2020 3:1 0.79 0.08 0.01 516 
LRC 2020 5:1 0.79 0.08 0.01 516 
LRC 2025 1:1 0.78 0.08 0.01 509 
LRC 2025 3:1 0.79 0.08 0.01 516 
LRC 2025 5:1 0.79 0.08 0.01 516 
LRC 2030 1:1 0.79 0.08 0.01 516 
LRC 2030 3:1 0.79 0.08 0.01 516 





















Table D-17.2 Possible Nutrient Savings through LID/BMP use, LRC. 
Sub-Watershed LRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.074 0.006 0.158 0.013 0.186 0.016 
DDP 2010 0.126 0.011 0.188 0.016 0.189 0.016 
DDP 2015 0.164 0.014 0.189 0.016 0.189 0.016 
DDP 2020 0.182 0.015 0.189 0.016 0.189 0.016 
DDP 2025 0.187 0.016 0.189 0.016 0.189 0.016 
DDP 2030 0.189 0.016 0.189 0.016 0.189 0.016 
WRP 2005 0.095 0.016 0.204 0.034 0.241 0.041 
WRP 2010 0.163 0.027 0.243 0.041 0.244 0.041 
WRP 2015 0.211 0.036 0.244 0.041 0.244 0.041 
WRP 2020 0.235 0.040 0.244 0.041 0.244 0.041 
WRP 2025 0.242 0.041 0.244 0.041 0.244 0.041 
WRP 2030 0.244 0.041 0.244 0.041 0.244 0.041 
Sub-Watershed LRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.129 0.020 0.276 0.043 0.326 0.051 
IT 2010 0.221 0.034 0.330 0.051 0.331 0.052 
IT 2015 0.286 0.045 0.331 0.052 0.331 0.052 
IT 2020 0.318 0.050 0.331 0.052 0.331 0.052 
IT 2025 0.328 0.051 0.331 0.052 0.331 0.052 
IT 2030 0.331 0.051 0.331 0.052 0.331 0.052 
BA 2005 0.157 0.022 0.335 0.046 0.396 0.055 
BA 2010 0.268 0.037 0.401 0.055 0.402 0.055 
BA 2015 0.347 0.048 0.402 0.055 0.402 0.055 
BA 2020 0.386 0.053 0.402 0.055 0.402 0.055 
BA 2025 0.398 0.055 0.402 0.055 0.402 0.055 
BA 2030 0.401 0.055 0.402 0.055 0.402 0.055 
Sub-Watershed LRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.172 0.007 0.368 0.016 0.435 0.019 
VS 2010 0.294 0.013 0.44 0.019 0.441 0.019 
VS 2015 0.382 0.016 0.441 0.019 0.441 0.019 
VS 2020 0.424 0.018 0.441 0.019 0.441 0.019 
VS 2025 0.437 0.019 0.441 0.019 0.441 0.019 
VS 2030 0.441 0.019 0.441 0.019 0.441 0.019 
BA + VS 2005 0.172 0.022 0.368 0.046 0.435 0.055 
BA + VS 2010 0.294 0.037 0.44 0.055 0.441 0.055 
BA + VS 2015 0.382 0.048 0.441 0.055 0.441 0.055 
BA + VS 2020 0.424 0.053 0.441 0.055 0.441 0.055 
BA + VS 2025 0.437 0.055 0.441 0.055 0.441 0.055 


























Table D-18.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R9. 
Table D-18.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R9 Unallocated 54.62 5.68 0.81 70265 
R9 Allocated 34.28 3.56 0.51 44103 
R9 PAD 3.41E-3 0.45E-3 0 2 
R9 2005 1:1 0.9 0.12 0.01 487 
R9 2005 3:1 1.88 0.25 0.01 1023 
R9 2005 5:1 2.5 0.33 0.02 1358 
R9 2010 1:1 3.18 0.42 0.02 1724 
R9 2010 3:1 3.66 0.48 0.02 1986 
R9 2010 5:1 3.96 0.52 0.02 2148 
R9 2015 1:1 2.33 0.31 0.01 1262 
R9 2015 3:1 3.9 0.51 0.02 2119 
R9 2015 5:1 5.05 0.67 0.03 2745 
R9 2020 1:1 5.94 0.78 0.04 3227 
R9 2020 3:1 6.23 0.82 0.04 3384 
R9 2020 5:1 6.23 0.82 0.04 3384 
R9 2025 1:1 3.48 0.46 0.02 1890 
R9 2025 3:1 5.25 0.69 0.03 2851 
R9 2025 5:1 6.23 0.82 0.04 3384 
R9 2030 1:1 6.23 0.82 0.04 3384 
R9 2030 3:1 6.23 0.82 0.04 3384 
























Table D-18.2 Possible Nutrient Savings through LID/BMP use, R9. 
Sub-Watershed R9 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.215 0.024 0.558 0.061 0.835 0.092 
DDP 2010 0.452 0.050 0.936 0.103 1.260 0.138 
DDP 2015 0.600 0.066 1.213 0.133 1.496 0.164 
DDP 2020 0.762 0.084 1.426 0.157 1.496 0.164 
DDP 2025 0.878 0.096 1.496 0.164 1.496 0.164 
DDP 2030 0.949 0.104 1.496 0.164 1.496 0.164 
WRP 2005 0.278 0.062 0.721 0.159 1.079 0.239 
WRP 2010 0.584 0.129 1.209 0.268 1.627 0.360 
WRP 2015 0.775 0.171 1.567 0.347 1.932 0.427 
WRP 2020 0.984 0.218 1.842 0.407 1.932 0.427 
WRP 2025 1.134 0.251 1.932 0.427 1.932 0.427 
WRP 2030 1.226 0.271 1.932 0.427 1.932 0.427 
Sub-Watershed R9 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.377 0.077 0.976 0.199 1.462 0.298 
IT 2010 0.791 0.161 1.639 0.334 2.205 0.450 
IT 2015 1.050 0.214 2.123 0.433 2.617 0.534 
IT 2020 1.334 0.272 2.496 0.509 2.617 0.534 
IT 2025 1.536 0.313 2.617 0.534 2.617 0.534 
IT 2030 1.661 0.339 2.617 0.534 2.617 0.534 
BA 2005 0.458 0.083 1.186 0.215 1.775 0.321 
BA 2010 0.961 0.174 1.990 0.360 2.677 0.485 
BA 2015 1.275 0.231 2.578 0.467 3.178 0.575 
BA 2020 1.619 0.293 3.030 0.548 3.178 0.575 
BA 2025 1.865 0.338 3.178 0.575 3.178 0.575 
BA 2030 2.017 0.365 3.178 0.575 3.178 0.575 
Sub-Watershed R9 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.503 0.028 1.302 0.074 1.949 0.110 
VS 2010 1.055 0.060 2.185 0.123 2.940 0.166 
VS 2015 1.400 0.079 2.830 0.160 3.490 0.197 
VS 2020 1.778 0.100 3.327 0.188 3.490 0.197 
VS 2025 2.048 0.116 3.490 0.197 3.490 0.197 
VS 2030 2.215 0.125 3.490 0.197 3.490 0.197 
BA + VS 2005 0.503 0.083 1.302 0.215 1.949 0.321 
BA + VS 2010 1.055 0.174 2.185 0.360 2.940 0.485 
BA + VS 2015 1.400 0.231 2.830 0.467 3.490 0.575 
BA + VS 2020 1.778 0.293 3.327 0.548 3.490 0.575 
BA + VS 2025 2.048 0.338 3.490 0.575 3.490 0.575 



















Table D-19.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for UT3. 
Table D-19.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
UT3 Unallocated 54.62 5.68 0.81 70265 
UT3 Allocated 20.34 2.11 0.3 26163 
UT3 PAD 8.97E-3 1.01E-3 0 5 
UT3 2005 1:1 0.67 0.08 0 396 
UT3 2005 3:1 1.97 0.22 0.01 1160 
UT3 2005 5:1 2.63 0.3 0.02 1549 
UT3 2010 1:1 3.02 0.34 0.02 1773 
UT3 2010 3:1 3.45 0.39 0.02 2027 
UT3 2010 5:1 3.71 0.42 0.03 2184 
UT3 2015 1:1 2.59 0.29 0.02 1524 
UT3 2015 3:1 3.67 0.42 0.02 2159 
UT3 2015 5:1 3.93 0.45 0.03 2313 
UT3 2020 1:1 3.93 0.45 0.03 2313 
UT3 2020 3:1 3.93 0.45 0.03 2313 
UT3 2020 5:1 3.93 0.45 0.03 2313 
UT3 2025 1:1 3.26 0.37 0.02 1916 
UT3 2025 3:1 3.93 0.45 0.03 2313 
UT3 2025 5:1 3.93 0.45 0.03 2313 
UT3 2030 1:1 3.93 0.45 0.03 2313 
UT3 2030 3:1 3.93 0.45 0.03 2313 
























Table D-19.2 Possible Nutrient Savings through LID/BMP use, UT3. 
Sub-Watershed UT3 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.162 0.015 0.622 0.059 0.782 0.074 
DDP 2010 0.473 0.045 0.881 0.083 0.944 0.089 
DDP 2015 0.632 0.060 0.944 0.089 0.944 0.089 
DDP 2020 0.724 0.068 0.944 0.089 0.944 0.089 
DDP 2025 0.827 0.078 0.944 0.089 0.944 0.089 
DDP 2030 0.891 0.084 0.944 0.089 0.944 0.089 
WRP 2005 0.209 0.040 0.803 0.152 1.010 0.192 
WRP 2010 0.611 0.116 1.138 0.216 1.219 0.231 
WRP 2015 0.817 0.155 1.219 0.231 1.219 0.231 
WRP 2020 0.935 0.177 1.219 0.231 1.219 0.231 
WRP 2025 1.068 0.203 1.219 0.231 1.219 0.231 
WRP 2030 1.151 0.218 1.219 0.231 1.219 0.231 
Sub-Watershed UT3 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.283 0.050 1.088 0.190 1.369 0.240 
IT 2010 0.828 0.145 1.542 0.270 1.652 0.289 
IT 2015 1.106 0.194 1.652 0.289 1.652 0.289 
IT 2020 1.267 0.222 1.652 0.289 1.652 0.289 
IT 2025 1.447 0.253 1.652 0.289 1.652 0.289 
IT 2030 1.560 0.273 1.652 0.289 1.652 0.289 
BA 2005 0.344 0.053 1.321 0.205 1.662 0.258 
BA 2010 1.006 0.156 1.873 0.291 2.006 0.311 
BA 2015 1.344 0.209 2.006 0.311 2.006 0.311 
BA 2020 1.538 0.239 2.006 0.311 2.006 0.311 
BA 2025 1.758 0.273 2.006 0.311 2.006 0.311 
BA 2030 1.894 0.294 2.006 0.311 2.006 0.311 
Sub-Watershed UT3 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.377 0.018 1.451 0.070 1.825 0.088 
VS 2010 1.104 0.054 2.056 0.100 2.202 0.107 
VS 2015 1.475 0.071 2.202 0.107 2.202 0.107 
VS 2020 1.689 0.082 2.202 0.107 2.202 0.107 
VS 2025 1.930 0.094 2.202 0.107 2.202 0.107 
VS 2030 2.080 0.101 2.202 0.107 2.202 0.107 
BA + VS 2005 0.377 0.053 1.451 0.205 1.825 0.258 
BA + VS 2010 1.104 0.156 2.056 0.291 2.202 0.311 
BA + VS 2015 1.475 0.209 2.202 0.311 2.202 0.311 
BA + VS 2020 1.689 0.239 2.202 0.311 2.202 0.311 
BA + VS 2025 1.930 0.273 2.202 0.311 2.202 0.311 

























Table D-20.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R10. 
Table D-20.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R10 Unallocated 9.04 0.64 0.18 15222 
R10 Allocated 9.04 0.64 0.18 15222 
R10 PAD 3.25E-3 0.45E-3 0 1 
R10 2005 1:1 0.42 0.06 0 184 
R10 2005 3:1 0.74 0.1 0 326 
R10 2005 5:1 1.12 0.15 0.01 494 
R10 2010 1:1 1.49 0.21 0.01 657 
R10 2010 3:1 1.88 0.26 0.01 825 
R10 2010 5:1 2.17 0.3 0.01 953 
R10 2015 1:1 1.04 0.14 0.01 459 
R10 2015 3:1 2.11 0.29 0.01 928 
R10 2015 5:1 2.47 0.34 0.01 1084 
R10 2020 1:1 2.79 0.38 0.01 1228 
R10 2020 3:1 2.94 0.4 0.01 1291 
R10 2020 5:1 2.94 0.4 0.01 1291 
R10 2025 1:1 1.69 0.23 0.01 743 
R10 2025 3:1 2.57 0.35 0.01 1128 
R10 2025 5:1 2.93 0.4 0.01 1290 
R10 2030 1:1 2.94 0.4 0.01 1291 
R10 2030 3:1 2.94 0.4 0.01 1291 
























Table D-20.2 Possible Nutrient Savings through LID/BMP use, R10. 
Sub-Watershed R10 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.100 0.011 0.251 0.029 0.406 0.046 
DDP 2010 0.178 0.020 0.507 0.058 0.616 0.070 
DDP 2015 0.270 0.031 0.592 0.068 0.704 0.081 
DDP 2020 0.359 0.041 0.671 0.077 0.704 0.081 
DDP 2025 0.450 0.052 0.705 0.081 0.704 0.081 
DDP 2030 0.520 0.059 0.705 0.081 0.704 0.081 
WRP 2005 0.129 0.030 0.324 0.075 0.524 0.121 
WRP 2010 0.230 0.053 0.654 0.151 0.795 0.183 
WRP 2015 0.348 0.080 0.764 0.176 0.910 0.209 
WRP 2020 0.463 0.107 0.866 0.199 0.910 0.210 
WRP 2025 0.582 0.134 0.910 0.210 0.910 0.210 
WRP 2030 0.672 0.155 0.910 0.210 0.910 0.210 
Sub-Watershed R10 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.175 0.037 0.439 0.093 0.710 0.151 
IT 2010 0.311 0.066 0.887 0.188 1.077 0.229 
IT 2015 0.472 0.100 1.036 0.220 1.232 0.262 
IT 2020 0.627 0.133 1.174 0.249 1.233 0.262 
IT 2025 0.788 0.167 1.233 0.262 1.233 0.262 
IT 2030 0.910 0.193 1.233 0.262 1.233 0.262 
BA 2005 0.213 0.040 0.533 0.100 0.862 0.163 
BA 2010 0.378 0.071 1.077 0.203 1.308 0.247 
BA 2015 0.573 0.108 1.258 0.237 1.497 0.282 
BA 2020 0.762 0.144 1.425 0.269 1.498 0.282 
BA 2025 0.957 0.180 1.498 0.282 1.498 0.282 
BA 2030 1.105 0.208 1.498 0.282 1.498 0.282 
Sub-Watershed R10 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.234 0.014 0.585 0.034 0.947 0.056 
VS 2010 0.415 0.024 1.182 0.070 1.436 0.085 
VS 2015 0.629 0.037 1.381 0.081 1.643 0.097 
VS 2020 0.837 0.049 1.565 0.092 1.644 0.097 
VS 2025 1.051 0.062 1.644 0.097 1.644 0.097 
VS 2030 1.213 0.071 1.644 0.097 1.644 0.097 
BA + VS 2005 0.234 0.040 0.585 0.100 0.947 0.163 
BA + VS 2010 0.415 0.071 1.182 0.203 1.436 0.247 
BA + VS 2015 0.629 0.108 1.381 0.237 1.643 0.282 
BA + VS 2020 0.837 0.144 1.565 0.269 1.644 0.282 
BA + VS 2025 1.051 0.180 1.644 0.282 1.644 0.282 
















Table D-21.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R11. 
Table D-21.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R11 Unallocated 31.99 2.79 0.53 45572 
R11 Allocated 11.79 1.03 0.19 16787 
R11 PAD 2.63E-3 0.36E-3 0 1 
R11 2005 1:1 1.27 0.17 0.01 712 
R11 2005 3:1 2.04 0.28 0.01 1141 
R11 2005 5:1 2.61 0.36 0.02 1464 
R11 2010 1:1 3.18 0.44 0.02 1783 
R11 2010 3:1 3.77 0.52 0.02 2111 
R11 2010 5:1 4.51 0.62 0.03 2531 
R11 2015 1:1 2.52 0.35 0.02 1412 
R11 2015 3:1 4.4 0.6 0.03 2464 
R11 2015 5:1 5.61 0.77 0.04 3146 
R11 2020 1:1 6.49 0.89 0.04 3636 
R11 2020 3:1 7.02 0.96 0.05 3934 
R11 2020 5:1 7.4 1.01 0.05 4147 
R11 2025 1:1 3.42 0.47 0.02 1918 
R11 2025 3:1 5.87 0.8 0.04 3294 
R11 2025 5:1 6.97 0.95 0.05 3911 
R11 2030 1:1 7.55 1.03 0.05 4232 
R11 2030 3:1 7.93 1.09 0.05 4448 
























Table D-21.2 Possible Nutrient Savings through LID/BMP use, R11. 
Sub-Watershed R11 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.305 0.035 0.604 0.069 0.821 0.094 
DDP 2010 0.488 0.056 1.055 0.120 1.410 0.161 
DDP 2015 0.627 0.071 1.346 0.154 1.674 0.191 
DDP 2020 0.763 0.087 1.556 0.177 1.811 0.207 
DDP 2025 0.903 0.103 1.684 0.192 1.904 0.217 
DDP 2030 1.083 0.124 1.775 0.202 2.011 0.229 
WRP 2005 0.393 0.090 0.781 0.179 1.061 0.243 
WRP 2010 0.631 0.145 1.362 0.313 1.821 0.418 
WRP 2015 0.809 0.186 1.739 0.399 2.162 0.496 
WRP 2020 0.986 0.226 2.010 0.461 2.340 0.537 
WRP 2025 1.167 0.268 2.175 0.499 2.459 0.564 
WRP 2030 1.399 0.321 2.293 0.526 2.598 0.596 
Sub-Watershed R11 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.533 0.113 1.058 0.224 1.437 0.304 
IT 2010 0.855 0.181 1.846 0.391 2.467 0.522 
IT 2015 1.096 0.232 2.356 0.499 2.929 0.620 
IT 2020 1.336 0.283 2.724 0.577 3.170 0.671 
IT 2025 1.581 0.335 2.947 0.624 3.332 0.706 
IT 2030 1.896 0.401 3.106 0.658 3.519 0.745 
BA 2005 0.647 0.122 1.284 0.241 1.745 0.328 
BA 2010 1.038 0.195 2.241 0.421 2.996 0.563 
BA 2015 1.331 0.250 2.861 0.537 3.557 0.668 
BA 2020 1.622 0.305 3.307 0.621 3.849 0.723 
BA 2025 1.920 0.361 3.578 0.672 4.046 0.760 
BA 2030 2.302 0.432 3.772 0.708 4.274 0.803 
Sub-Watershed R11 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.711 0.042 1.410 0.083 1.916 0.112 
VS 2010 1.140 0.067 2.461 0.144 3.290 0.193 
VS 2015 1.462 0.086 3.142 0.184 3.906 0.229 
VS 2020 1.781 0.104 3.632 0.213 4.226 0.248 
VS 2025 2.108 0.124 3.929 0.230 4.443 0.261 
VS 2030 2.528 0.148 4.141 0.243 4.693 0.275 
BA + VS 2005 0.711 0.122 1.410 0.241 1.916 0.328 
BA + VS 2010 1.140 0.195 2.461 0.421 3.290 0.563 
BA + VS 2015 1.462 0.250 3.142 0.537 3.906 0.668 
BA + VS 2020 1.781 0.305 3.632 0.621 4.226 0.723 
BA + VS 2025 2.108 0.361 3.929 0.672 4.443 0.760 

















Table D-22.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for RKC. 
Table D-22.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
RKC Unallocated 31.99 2.79 0.53 45572 
RKC Allocated 20.21 1.76 0.33 28785 
RKC PAD 3.07E-3 0.38E-3 0 2 
RKC 2005 1:1 1.96 0.24 0.01 1240 
RKC 2005 3:1 3.24 0.4 0.02 2054 
RKC 2005 5:1 4.09 0.5 0.03 2592 
RKC 2010 1:1 4.5 0.55 0.03 2856 
RKC 2010 3:1 4.97 0.61 0.04 3152 
RKC 2010 5:1 5.61 0.69 0.04 3557 
RKC 2015 1:1 3.98 0.49 0.03 2526 
RKC 2015 3:1 5.5 0.67 0.04 3487 
RKC 2015 5:1 6.45 0.79 0.05 4090 
RKC 2020 1:1 6.5 0.79 0.05 4120 
RKC 2020 3:1 6.53 0.8 0.05 4142 
RKC 2020 5:1 6.59 0.81 0.05 4177 
RKC 2025 1:1 4.78 0.58 0.04 3030 
RKC 2025 3:1 6.48 0.79 0.05 4107 
RKC 2025 5:1 6.53 0.8 0.05 4141 
RKC 2030 1:1 6.59 0.81 0.05 4179 
RKC 2030 3:1 6.6 0.81 0.05 4187 
























Table D-22.2 Possible Nutrient Savings through LID/BMP use, RKC. 
Sub-Watershed RKC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.469 0.048 0.956 0.097 1.147 0.117 
DDP 2010 0.778 0.079 1.320 0.134 1.555 0.158 
DDP 2015 0.981 0.100 1.548 0.158 1.568 0.160 
DDP 2020 1.081 0.110 1.560 0.159 1.582 0.161 
DDP 2025 1.193 0.121 1.568 0.160 1.585 0.161 
DDP 2030 1.347 0.137 1.581 0.161 1.596 0.162 
WRP 2005 0.606 0.124 1.235 0.253 1.481 0.303 
WRP 2010 1.004 0.206 1.705 0.349 2.008 0.411 
WRP 2015 1.267 0.260 2.000 0.410 2.025 0.415 
WRP 2020 1.396 0.286 2.014 0.413 2.043 0.419 
WRP 2025 1.541 0.316 2.025 0.415 2.047 0.419 
WRP 2030 1.739 0.356 2.043 0.418 2.061 0.422 
Sub-Watershed RKC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.822 0.155 1.673 0.316 2.007 0.379 
IT 2010 1.361 0.257 2.310 0.437 2.721 0.514 
IT 2015 1.717 0.324 2.710 0.512 2.743 0.519 
IT 2020 1.892 0.358 2.729 0.516 2.768 0.523 
IT 2025 2.088 0.395 2.744 0.519 2.774 0.524 
IT 2030 2.356 0.445 2.767 0.523 2.792 0.528 
BA 2005 0.998 0.167 2.032 0.341 2.437 0.409 
BA 2010 1.652 0.277 2.805 0.470 3.304 0.554 
BA 2015 2.085 0.349 3.290 0.552 3.331 0.558 
BA 2020 2.297 0.385 3.314 0.556 3.361 0.563 
BA 2025 2.536 0.425 3.332 0.559 3.368 0.565 
BA 2030 2.861 0.480 3.360 0.563 3.391 0.568 
Sub-Watershed RKC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 1.095 0.057 2.231 0.117 2.676 0.140 
VS 2010 1.814 0.095 3.080 0.161 3.628 0.190 
VS 2015 2.289 0.120 3.613 0.189 3.658 0.191 
VS 2020 2.522 0.132 3.639 0.190 3.691 0.193 
VS 2025 2.784 0.146 3.659 0.192 3.698 0.194 
VS 2030 3.142 0.164 3.690 0.193 3.723 0.195 
BA + VS 2005 1.095 0.167 2.231 0.341 2.676 0.409 
BA + VS 2010 1.814 0.277 3.080 0.470 3.628 0.554 
BA + VS 2015 2.289 0.349 3.613 0.552 3.658 0.558 
BA + VS 2020 2.522 0.385 3.639 0.556 3.691 0.563 
BA + VS 2025 2.784 0.425 3.659 0.559 3.698 0.565 

























Table D-23.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R12. 
Table D-23.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R12 Unallocated 153.35 13.67 0.44 37722 
R12 Allocated 153.35 13.67 0.44 37722 
R12 PAD 1.71E-3 0.22E-3 0 1 
R12 2005 1:1 0.75 0.1 0.01 621 
R12 2005 3:1 0.76 0.1 0.01 626 
R12 2005 5:1 0.77 0.1 0.01 635 
R12 2010 1:1 0.78 0.1 0.01 640 
R12 2010 3:1 0.79 0.1 0.01 647 
R12 2010 5:1 0.97 0.12 0.01 797 
R12 2015 1:1 0.77 0.1 0.01 633 
R12 2015 3:1 0.93 0.12 0.01 767 
R12 2015 5:1 1.39 0.18 0.01 1140 
R12 2020 1:1 1.8 0.23 0.02 1482 
R12 2020 3:1 2.24 0.29 0.02 1844 
R12 2020 5:1 2.93 0.37 0.03 2407 
R12 2025 1:1 0.78 0.1 0.01 641 
R12 2025 3:1 1.5 0.19 0.01 1230 
R12 2025 5:1 2.2 0.28 0.02 1807 
R12 2030 1:1 3.2 0.41 0.03 2637 
R12 2030 3:1 3.79 0.48 0.04 3119 
























Table D-23.2 Possible Nutrient Savings through LID/BMP use, R12. 
Sub-Watershed R12 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.181 0.019 0.185 0.020 0.187 0.020 
DDP 2010 0.183 0.019 0.224 0.024 0.359 0.038 
DDP 2015 0.185 0.020 0.332 0.035 0.527 0.056 
DDP 2020 0.187 0.020 0.432 0.046 0.769 0.082 
DDP 2025 0.189 0.020 0.538 0.057 0.910 0.097 
DDP 2030 0.232 0.025 0.702 0.075 1.098 0.117 
WRP 2005 0.234 0.050 0.238 0.051 0.242 0.052 
WRP 2010 0.236 0.050 0.289 0.062 0.463 0.099 
WRP 2015 0.239 0.051 0.429 0.092 0.681 0.145 
WRP 2020 0.241 0.051 0.558 0.119 0.993 0.212 
WRP 2025 0.244 0.052 0.694 0.148 1.175 0.251 
WRP 2030 0.300 0.064 0.907 0.194 1.418 0.303 
Sub-Watershed R12 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.317 0.062 0.323 0.064 0.327 0.065 
IT 2010 0.320 0.063 0.391 0.077 0.628 0.124 
IT 2015 0.324 0.064 0.582 0.115 0.922 0.182 
IT 2020 0.327 0.064 0.756 0.149 1.346 0.265 
IT 2025 0.330 0.065 0.941 0.185 1.592 0.314 
IT 2030 0.407 0.080 1.228 0.242 1.921 0.379 
BA 2005 0.385 0.067 0.392 0.069 0.398 0.069 
BA 2010 0.388 0.068 0.475 0.083 0.762 0.133 
BA 2015 0.394 0.069 0.706 0.123 1.120 0.196 
BA 2020 0.397 0.069 0.919 0.161 1.634 0.286 
BA 2025 0.401 0.070 1.142 0.200 1.933 0.338 
BA 2030 0.494 0.086 1.492 0.261 2.332 0.408 
Sub-Watershed R12 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.422 0.023 0.431 0.024 0.436 0.024 
VS 2010 0.426 0.023 0.522 0.028 0.837 0.046 
VS 2015 0.432 0.024 0.775 0.042 1.230 0.067 
VS 2020 0.435 0.024 1.009 0.055 1.794 0.098 
VS 2025 0.441 0.024 1.255 0.068 2.123 0.116 
VS 2030 0.542 0.030 1.638 0.089 2.561 0.140 
BA + VS 2005 0.422 0.067 0.431 0.069 0.436 0.069 
BA + VS 2010 0.426 0.068 0.522 0.083 0.837 0.133 
BA + VS 2015 0.432 0.069 0.775 0.123 1.230 0.196 
BA + VS 2020 0.435 0.069 1.009 0.161 1.794 0.286 
BA + VS 2025 0.441 0.070 1.255 0.200 2.123 0.338 

















Table D-24.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R13. 
Table D-24.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R13 Unallocated 65.87 4.21 1.39 119715 
R13 Allocated 14.19 0.91 0.3 25793 
R13 PAD 0.85E-3 0.08E-3 0 1 
R13 2005 1:1 0.48 0.05 0.01 800 
R13 2005 3:1 0.48 0.05 0.01 800 
R13 2005 5:1 0.48 0.05 0.01 800 
R13 2010 1:1 0.48 0.05 0.01 800 
R13 2010 3:1 0.48 0.05 0.01 800 
R13 2010 5:1 0.48 0.05 0.01 800 
R13 2015 1:1 0.48 0.05 0.01 800 
R13 2015 3:1 0.48 0.05 0.01 800 
R13 2015 5:1 0.55 0.05 0.01 906 
R13 2020 1:1 0.66 0.06 0.01 1091 
R13 2020 3:1 0.88 0.08 0.02 1458 
R13 2020 5:1 1.1 0.11 0.02 1812 
R13 2025 1:1 0.48 0.05 0.01 800 
R13 2025 3:1 0.57 0.06 0.01 944 
R13 2025 5:1 0.86 0.08 0.02 1429 
R13 2030 1:1 1.28 0.12 0.02 2123 
R13 2030 3:1 1.84 0.18 0.04 3037 
























Table D-24.2 Possible Nutrient Savings through LID/BMP use, R13. 
Sub-Watershed R13 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.116 0.009 0.116 0.009 0.116 0.009 
DDP 2010 0.116 0.009 0.116 0.009 0.137 0.011 
DDP 2015 0.116 0.009 0.132 0.011 0.207 0.017 
DDP 2020 0.116 0.009 0.158 0.013 0.308 0.025 
DDP 2025 0.116 0.009 0.212 0.017 0.441 0.035 
DDP 2030 0.116 0.009 0.263 0.021 0.600 0.048 
WRP 2005 0.150 0.024 0.150 0.024 0.150 0.024 
WRP 2010 0.150 0.024 0.150 0.024 0.177 0.028 
WRP 2015 0.150 0.024 0.170 0.027 0.268 0.043 
WRP 2020 0.150 0.024 0.170 0.027 0.398 0.064 
WRP 2025 0.150 0.024 0.170 0.027 0.569 0.091 
WRP 2030 0.150 0.024 0.170 0.027 0.775 0.125 
Sub-Watershed R13 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.203 0.030 0.203 0.030 0.203 0.030 
IT 2010 0.203 0.030 0.203 0.030 0.240 0.036 
IT 2015 0.203 0.030 0.230 0.034 0.363 0.054 
IT 2020 0.203 0.030 0.277 0.041 0.539 0.080 
IT 2025 0.203 0.030 0.370 0.055 0.771 0.114 
IT 2030 0.203 0.030 0.460 0.068 1.050 0.156 
BA 2005 0.247 0.032 0.247 0.032 0.247 0.032 
BA 2010 0.247 0.032 0.247 0.032 0.291 0.038 
BA 2015 0.247 0.032 0.279 0.037 0.441 0.058 
BA 2020 0.247 0.032 0.337 0.044 0.655 0.086 
BA 2025 0.247 0.032 0.450 0.059 0.936 0.123 
BA 2030 0.247 0.032 0.559 0.073 1.275 0.168 
Sub-Watershed R13 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.271 0.011 0.271 0.011 0.271 0.011 
VS 2010 0.271 0.011 0.271 0.011 0.319 0.013 
VS 2015 0.271 0.011 0.307 0.013 0.484 0.020 
VS 2020 0.271 0.011 0.370 0.015 0.719 0.030 
VS 2025 0.271 0.011 0.494 0.020 1.028 0.042 
VS 2030 0.271 0.011 0.614 0.025 1.400 0.057 
BA + VS 2005 0.271 0.032 0.271 0.032 0.271 0.032 
BA + VS 2010 0.271 0.032 0.271 0.032 0.319 0.038 
BA + VS 2015 0.271 0.032 0.307 0.037 0.484 0.058 
BA + VS 2020 0.271 0.032 0.370 0.044 0.719 0.086 
BA + VS 2025 0.271 0.032 0.494 0.059 1.028 0.123 



















Table D-25.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for HFC. 
Table D-25.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
HFC Unallocated 65.87 4.21 1.39 119715 
HFC Allocated 51.68 3.3 1.09 93923 
HFC PAD 3.43E-3 0.46E-3 0 2 
HFC 2005 1:1 8.45 1.13 0.06 4908 
HFC 2005 3:1 8.77 1.17 0.06 5091 
HFC 2005 5:1 9.04 1.21 0.06 5249 
HFC 2010 1:1 10.77 1.44 0.07 6254 
HFC 2010 3:1 12.07 1.61 0.08 7005 
HFC 2010 5:1 13.29 1.77 0.09 7715 
HFC 2015 1:1 8.88 1.18 0.06 5156 
HFC 2015 3:1 13.16 1.76 0.09 7641 
HFC 2015 5:1 17.31 2.31 0.12 10051 
HFC 2020 1:1 23.25 3.1 0.16 13499 
HFC 2020 3:1 27.66 3.69 0.19 16061 
HFC 2020 5:1 30.77 4.1 0.21 17863 
HFC 2025 1:1 11.44 1.53 0.08 6639 
HFC 2025 3:1 18.59 2.48 0.12 10794 
HFC 2025 5:1 27.29 3.64 0.18 15844 
HFC 2030 1:1 32.91 4.39 0.22 19105 
HFC 2030 3:1 39.08 5.21 0.26 22688 
























Table D-25.2 Possible Nutrient Savings through LID/BMP use, HFC. 
Sub-Watershed HFC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 2.029 0.225 2.131 0.237 2.745 0.305 
DDP 2010 2.104 0.234 3.158 0.351 4.462 0.496 
DDP 2015 2.170 0.241 4.155 0.462 6.550 0.728 
DDP 2020 2.585 0.287 5.580 0.620 7.898 0.877 
DDP 2025 2.896 0.322 6.639 0.738 9.379 1.042 
DDP 2030 3.189 0.354 7.384 0.820 10.857 1.206 
WRP 2005 2.621 0.586 2.753 0.616 3.545 0.793 
WRP 2010 2.718 0.608 4.080 0.912 5.764 1.289 
WRP 2015 2.803 0.627 5.366 1.200 8.460 1.892 
WRP 2020 3.339 0.747 7.208 1.612 10.201 2.281 
WRP 2025 3.740 0.837 8.576 1.918 12.114 2.709 
WRP 2030 4.120 0.921 9.538 2.133 14.023 3.136 
Sub-Watershed HFC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 3.551 0.733 3.730 0.770 4.803 0.991 
IT 2010 3.683 0.760 5.527 1.140 7.809 1.611 
IT 2015 3.797 0.784 7.271 1.500 11.462 2.365 
IT 2020 4.524 0.934 9.766 2.015 13.821 2.852 
IT 2025 5.068 1.046 11.619 2.397 16.413 3.387 
IT 2030 5.581 1.152 12.923 2.666 18.999 3.920 
BA 2005 4.312 0.789 4.529 0.829 5.832 1.067 
BA 2010 4.472 0.818 6.712 1.228 9.482 1.735 
BA 2015 4.611 0.844 8.829 1.616 13.918 2.547 
BA 2020 5.494 1.005 11.858 2.170 16.783 3.071 
BA 2025 6.154 1.126 14.108 2.582 19.930 3.647 
BA 2030 6.777 1.240 15.692 2.872 23.070 4.222 
Sub-Watershed HFC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 4.734 0.271 4.973 0.284 6.404 0.366 
VS 2010 4.910 0.281 7.370 0.421 10.412 0.595 
VS 2015 5.063 0.289 9.694 0.554 15.283 0.873 
VS 2020 6.033 0.345 13.021 0.744 18.428 1.053 
VS 2025 6.757 0.386 15.491 0.885 21.884 1.250 
VS 2030 7.442 0.425 17.230 0.985 25.332 1.447 
BA + VS 2005 4.734 0.789 4.973 0.829 6.404 1.067 
BA + VS 2010 4.910 0.818 7.370 1.228 10.412 1.735 
BA + VS 2015 5.063 0.844 9.694 1.616 15.283 2.547 
BA + VS 2020 6.033 1.005 13.021 2.170 18.428 3.071 
BA + VS 2025 6.757 1.126 15.491 2.582 21.884 3.647 


















Table D-26.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R14. 
Table D-26.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R14 Unallocated 6.42 0.11 0.18 15646 
R14 Allocated 6.42 0.11 0.18 15646 
R14 PAD 0.44E-3 0.03E-3 0 1 
R14 2005 1:1 0.18 0.01 0 418 
R14 2005 3:1 0.18 0.01 0 418 
R14 2005 5:1 0.18 0.01 0 418 
R14 2010 1:1 0.18 0.01 0 418 
R14 2010 3:1 0.18 0.01 0 418 
R14 2010 5:1 0.18 0.01 0 418 
R14 2015 1:1 0.18 0.01 0 418 
R14 2015 3:1 0.18 0.01 0 418 
R14 2015 5:1 0.18 0.01 0.01 435 
R14 2020 1:1 0.21 0.01 0.01 495 
R14 2020 3:1 0.25 0.02 0.01 583 
R14 2020 5:1 0.3 0.02 0.01 707 
R14 2025 1:1 0.18 0.01 0 418 
R14 2025 3:1 0.19 0.01 0.01 449 
R14 2025 5:1 0.24 0.02 0.01 574 
R14 2030 1:1 0.33 0.02 0.01 791 
R14 2030 3:1 0.44 0.03 0.01 1056 
























Table D-26.2 Possible Nutrient Savings through LID/BMP use, R14. 
Sub-Watershed R14 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.042 0.002 0.042 0.002 0.042 0.002 
DDP 2010 0.042 0.002 0.042 0.002 0.045 0.002 
DDP 2015 0.042 0.002 0.044 0.002 0.058 0.003 
DDP 2020 0.042 0.002 0.050 0.003 0.080 0.004 
DDP 2025 0.042 0.002 0.059 0.003 0.106 0.005 
DDP 2030 0.042 0.002 0.071 0.004 0.130 0.007 
WRP 2005 0.054 0.006 0.054 0.006 0.054 0.006 
WRP 2010 0.054 0.006 0.054 0.006 0.058 0.006 
WRP 2015 0.054 0.006 0.057 0.006 0.075 0.008 
WRP 2020 0.054 0.006 0.064 0.007 0.103 0.011 
WRP 2025 0.054 0.006 0.076 0.008 0.138 0.014 
WRP 2030 0.054 0.006 0.092 0.009 0.168 0.017 
Sub-Watershed R14 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.074 0.007 0.074 0.007 0.074 0.007 
IT 2010 0.074 0.007 0.074 0.007 0.079 0.007 
IT 2015 0.074 0.007 0.077 0.007 0.101 0.010 
IT 2020 0.074 0.007 0.087 0.008 0.140 0.013 
IT 2025 0.074 0.007 0.103 0.010 0.186 0.018 
IT 2030 0.074 0.007 0.125 0.012 0.227 0.021 
BA 2005 0.090 0.007 0.090 0.007 0.090 0.007 
BA 2010 0.090 0.007 0.090 0.007 0.096 0.008 
BA 2015 0.090 0.007 0.093 0.008 0.123 0.010 
BA 2020 0.090 0.007 0.106 0.009 0.169 0.014 
BA 2025 0.090 0.007 0.125 0.010 0.226 0.019 
BA 2030 0.090 0.007 0.151 0.013 0.276 0.023 
Sub-Watershed R14 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.098 0.003 0.098 0.003 0.098 0.003 
VS 2010 0.098 0.003 0.098 0.003 0.106 0.003 
VS 2015 0.098 0.003 0.102 0.003 0.135 0.004 
VS 2020 0.098 0.003 0.116 0.003 0.186 0.005 
VS 2025 0.098 0.003 0.137 0.004 0.248 0.006 
VS 2030 0.098 0.003 0.166 0.004 0.303 0.008 
BA + VS 2005 0.098 0.007 0.098 0.007 0.098 0.007 
BA + VS 2010 0.098 0.007 0.098 0.007 0.106 0.008 
BA + VS 2015 0.098 0.007 0.102 0.008 0.135 0.010 
BA + VS 2020 0.098 0.007 0.116 0.009 0.186 0.014 
BA + VS 2025 0.098 0.007 0.137 0.010 0.248 0.019 
























Table D-27.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R15. 
Table D-27.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R15 Unallocated 26.07 1.37 0.78 67013 
R15 Allocated 6.61 0.35 0.2 16991 
R15 PAD 0.6E-3 0.05E-3 0 1 
R15 2005 1:1 0.07 0.01 0 127 
R15 2005 3:1 0.07 0.01 0 127 
R15 2005 5:1 0.07 0.01 0 127 
R15 2010 1:1 0.07 0.01 0 127 
R15 2010 3:1 0.07 0.01 0 127 
R15 2010 5:1 0.07 0.01 0 127 
R15 2015 1:1 0.07 0.01 0 127 
R15 2015 3:1 0.07 0.01 0 127 
R15 2015 5:1 0.07 0.01 0 136 
R15 2020 1:1 0.1 0.01 0 179 
R15 2020 3:1 0.12 0.01 0 215 
R15 2020 5:1 0.15 0.01 0 269 
R15 2025 1:1 0.07 0.01 0 127 
R15 2025 3:1 0.08 0.01 0 146 
R15 2025 5:1 0.12 0.01 0 215 
R15 2030 1:1 0.17 0.01 0 318 
R15 2030 3:1 0.26 0.02 0.01 476 
























Table D-27.2 Possible Nutrient Savings through LID/BMP use, R15. 
Sub-Watershed R15 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.017 0.001 0.017 0.001 0.017 0.001 
DDP 2010 0.017 0.001 0.017 0.001 0.019 0.001 
DDP 2015 0.017 0.001 0.018 0.001 0.028 0.002 
DDP 2020 0.017 0.001 0.023 0.002 0.041 0.003 
DDP 2025 0.017 0.001 0.028 0.002 0.062 0.004 
DDP 2030 0.017 0.001 0.035 0.002 0.062 0.004 
WRP 2005 0.021 0.003 0.021 0.003 0.021 0.003 
WRP 2010 0.021 0.003 0.021 0.003 0.024 0.003 
WRP 2015 0.021 0.003 0.023 0.003 0.036 0.005 
WRP 2020 0.021 0.003 0.030 0.004 0.053 0.007 
WRP 2025 0.021 0.003 0.036 0.005 0.080 0.011 
WRP 2030 0.021 0.003 0.045 0.006 0.107 0.015 
Sub-Watershed R15 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.029 0.004 0.029 0.004 0.029 0.004 
IT 2010 0.029 0.004 0.029 0.004 0.033 0.004 
IT 2015 0.029 0.004 0.031 0.004 0.049 0.006 
IT 2020 0.029 0.004 0.041 0.005 0.072 0.009 
IT 2025 0.029 0.004 0.049 0.006 0.108 0.014 
IT 2030 0.029 0.004 0.061 0.008 0.145 0.018 
BA 2005 0.035 0.004 0.035 0.004 0.035 0.004 
BA 2010 0.035 0.004 0.035 0.004 0.040 0.005 
BA 2015 0.035 0.004 0.038 0.004 0.059 0.007 
BA 2020 0.035 0.004 0.049 0.006 0.088 0.010 
BA 2025 0.035 0.004 0.059 0.007 0.131 0.015 
BA 2030 0.035 0.004 0.074 0.008 0.176 0.020 
Sub-Watershed R15 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.039 0.001 0.039 0.001 0.039 0.001 
VS 2010 0.039 0.001 0.039 0.001 0.044 0.002 
VS 2015 0.039 0.001 0.041 0.001 0.065 0.002 
VS 2020 0.039 0.001 0.054 0.002 0.096 0.003 
VS 2025 0.039 0.001 0.065 0.002 0.144 0.005 
VS 2030 0.039 0.001 0.082 0.003 0.193 0.007 
BA + VS 2005 0.039 0.004 0.039 0.004 0.039 0.004 
BA + VS 2010 0.039 0.004 0.039 0.004 0.044 0.005 
BA + VS 2015 0.039 0.004 0.041 0.004 0.065 0.007 
BA + VS 2020 0.039 0.004 0.054 0.006 0.096 0.010 
BA + VS 2025 0.039 0.004 0.065 0.007 0.144 0.015 


















Table D-28.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for HRC. 
Table D-28.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
HRC Unallocated 26.07 1.37 0.78 67013 
HRC Allocated 19.46 1.02 0.58 50022 
HRC PAD 1.09E-3 0.1E-3 0 2 
HRC 2005 1:1 0.28 0.03 0 421 
HRC 2005 3:1 0.28 0.03 0 421 
HRC 2005 5:1 0.28 0.03 0 421 
HRC 2010 1:1 0.28 0.03 0 421 
HRC 2010 3:1 0.28 0.03 0 421 
HRC 2010 5:1 0.28 0.03 0 422 
HRC 2015 1:1 0.28 0.03 0 421 
HRC 2015 3:1 0.28 0.03 0 421 
HRC 2015 5:1 0.28 0.03 0 432 
HRC 2020 1:1 0.38 0.03 0.01 573 
HRC 2020 3:1 0.49 0.04 0.01 753 
HRC 2020 5:1 0.64 0.06 0.01 975 
HRC 2025 1:1 0.28 0.03 0 421 
HRC 2025 3:1 0.3 0.03 0.01 458 
HRC 2025 5:1 0.49 0.04 0.01 746 
HRC 2030 1:1 0.78 0.07 0.01 1190 
HRC 2030 3:1 1.17 0.1 0.02 1788 
























Table D-28.2 Possible Nutrient Savings through LID/BMP use, HRC.  
Sub-Watershed HRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.066 0.005 0.066 0.005 0.066 0.005 
DDP 2010 0.066 0.005 0.066 0.005 0.072 0.005 
DDP 2015 0.066 0.005 0.068 0.005 0.117 0.009 
DDP 2020 0.066 0.005 0.090 0.007 0.187 0.014 
DDP 2025 0.066 0.005 0.118 0.009 0.281 0.021 
DDP 2030 0.066 0.005 0.153 0.011 0.437 0.033 
WRP 2005 0.085 0.013 0.085 0.013 0.085 0.013 
WRP 2010 0.085 0.013 0.085 0.013 0.093 0.014 
WRP 2015 0.085 0.013 0.088 0.013 0.151 0.023 
WRP 2020 0.085 0.013 0.116 0.017 0.241 0.036 
WRP 2025 0.085 0.013 0.153 0.023 0.363 0.054 
WRP 2030 0.085 0.013 0.198 0.030 0.565 0.085 
Sub-Watershed HRC 1:1 3:1 5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.116 0.016 0.116 0.016 0.116 0.016 
IT 2010 0.116 0.016 0.116 0.016 0.126 0.017 
IT 2015 0.116 0.016 0.119 0.016 0.205 0.028 
IT 2020 0.116 0.016 0.157 0.022 0.327 0.045 
IT 2025 0.116 0.016 0.207 0.029 0.492 0.068 
IT 2030 0.116 0.016 0.268 0.037 0.765 0.106 
BA 2005 0.14 0.017 0.14 0.017 0.14 0.017 
BA 2010 0.14 0.017 0.14 0.017 0.153 0.019 
BA 2015 0.14 0.017 0.144 0.018 0.249 0.03 
BA 2020 0.14 0.017 0.191 0.023 0.397 0.049 
BA 2025 0.14 0.017 0.251 0.031 0.597 0.073 
BA 2030 0.14 0.017 0.325 0.04 0.93 0.114 
Sub-Watershed HRC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.154 0.006 0.154 0.006 0.154 0.006 
VS 2010 0.154 0.006 0.154 0.006 0.168 0.006 
VS 2015 0.154 0.006 0.158 0.006 0.273 0.010 
VS 2020 0.154 0.006 0.210 0.008 0.436 0.017 
VS 2025 0.154 0.006 0.276 0.011 0.655 0.025 
VS 2030 0.154 0.006 0.357 0.014 1.021 0.039 
BA + VS 2005 0.154 0.017 0.154 0.017 0.154 0.017 
BA + VS 2010 0.154 0.017 0.154 0.017 0.168 0.019 
BA + VS 2015 0.154 0.017 0.158 0.018 0.273 0.030 
BA + VS 2020 0.154 0.017 0.210 0.023 0.436 0.049 
BA + VS 2025 0.154 0.017 0.276 0.031 0.655 0.073 


























Table D-29.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R16. 
Table D-29.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R16 Unallocated 8.07 0.31 0.22 19396 
R16 Allocated 3.98 0.15 0.11 9567 
R16 PAD 0.84E-3 0.09E-3 0 1 
R16 2005 1:1 0.11 0.01 0 149 
R16 2005 3:1 0.11 0.01 0 149 
R16 2005 5:1 0.11 0.01 0 149 
R16 2010 1:1 0.11 0.01 0 149 
R16 2010 3:1 0.11 0.01 0 149 
R16 2010 5:1 0.11 0.01 0 149 
R16 2015 1:1 0.11 0.01 0 149 
R16 2015 3:1 0.11 0.01 0 149 
R16 2015 5:1 0.16 0.02 0 209 
R16 2020 1:1 0.25 0.03 0 327 
R16 2020 3:1 0.32 0.04 0 420 
R16 2020 5:1 0.39 0.04 0.01 506 
R16 2025 1:1 0.11 0.01 0 149 
R16 2025 3:1 0.18 0.02 0 239 
R16 2025 5:1 0.32 0.04 0 418 
R16 2030 1:1 0.42 0.05 0.01 544 
R16 2030 3:1 0.56 0.06 0.01 729 
























Table D-29.2 Possible Nutrient Savings through LID/BMP use, R16. 
Sub-Watershed R16 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.027 0.002 0.027 0.002 0.027 0.002 
DDP 2010 0.027 0.002 0.027 0.002 0.044 0.004 
DDP 2015 0.027 0.002 0.038 0.003 0.077 0.007 
DDP 2020 0.027 0.002 0.060 0.005 0.100 0.009 
DDP 2025 0.027 0.002 0.077 0.007 0.134 0.012 
DDP 2030 0.027 0.002 0.093 0.008 0.173 0.016 
WRP 2005 0.035 0.006 0.035 0.006 0.035 0.006 
WRP 2010 0.035 0.006 0.035 0.006 0.057 0.010 
WRP 2015 0.035 0.006 0.050 0.009 0.099 0.018 
WRP 2020 0.035 0.006 0.078 0.014 0.129 0.023 
WRP 2025 0.035 0.006 0.100 0.018 0.173 0.031 
WRP 2030 0.035 0.006 0.120 0.022 0.223 0.040 
Sub-Watershed R16 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.048 0.008 0.048 0.008 0.048 0.008 
IT 2010 0.048 0.008 0.048 0.008 0.077 0.013 
IT 2015 0.048 0.008 0.067 0.011 0.135 0.023 
IT 2020 0.048 0.008 0.105 0.018 0.175 0.029 
IT 2025 0.048 0.008 0.135 0.023 0.235 0.039 
IT 2030 0.048 0.008 0.163 0.027 0.302 0.051 
BA 2005 0.058 0.009 0.058 0.009 0.058 0.009 
BA 2010 0.058 0.009 0.058 0.009 0.094 0.014 
BA 2015 0.058 0.009 0.082 0.012 0.163 0.024 
BA 2020 0.058 0.009 0.128 0.019 0.213 0.032 
BA 2025 0.058 0.009 0.164 0.024 0.285 0.042 
BA 2030 0.058 0.009 0.198 0.029 0.367 0.054 
Sub-Watershed R16 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.064 0.003 0.064 0.003 0.064 0.003 
VS 2010 0.064 0.003 0.064 0.003 0.103 0.005 
VS 2015 0.064 0.003 0.090 0.004 0.179 0.008 
VS 2020 0.064 0.003 0.140 0.007 0.234 0.011 
VS 2025 0.064 0.003 0.180 0.008 0.313 0.015 
VS 2030 0.064 0.003 0.217 0.010 0.403 0.019 
BA + VS 2005 0.064 0.009 0.064 0.009 0.064 0.009 
BA + VS 2010 0.064 0.009 0.064 0.009 0.103 0.014 
BA + VS 2015 0.064 0.009 0.090 0.012 0.179 0.024 
BA + VS 2020 0.064 0.009 0.140 0.019 0.234 0.032 
BA + VS 2025 0.064 0.009 0.180 0.024 0.313 0.042 
























Table D-30.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for UT4. 
Table D-30.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
UT4 Unallocated 8.07 0.31 0.22 19396 
UT4 Allocated 4.09 0.16 0.11 9829 
UT4 PAD 0.93E-3 0.09E-3 0 1 
UT4 2005 1:1 -0.01 0 0 -20 
UT4 2005 3:1 -0.01 0 0 -20 
UT4 2005 5:1 -0.01 0 0 -20 
UT4 2010 1:1 -0.01 0 0 -20 
UT4 2010 3:1 -0.01 0 0 -16 
UT4 2010 5:1 -0.01 0 0 -10 
UT4 2015 1:1 -0.01 0 0 -20 
UT4 2015 3:1 -0.01 0 0 -12 
UT4 2015 5:1 0.03 0 0 37 
UT4 2020 1:1 0.09 0.01 0 131 
UT4 2020 3:1 0.15 0.02 0 216 
UT4 2020 5:1 0.22 0.02 0 311 
UT4 2025 1:1 -0.01 0 0 -20 
UT4 2025 3:1 0.05 0 0 64 
UT4 2025 5:1 0.15 0.01 0 208 
UT4 2030 1:1 0.29 0.03 0 402 
UT4 2030 3:1 0.47 0.05 0.01 664 
























Table D-30.2 Possible Nutrient Savings through LID/BMP use, UT4. 
Sub-Watershed UT4 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 -0.003 0.000 -0.003 0.000 -0.003 0.000 
DDP 2010 -0.003 0.000 -0.002 0.000 0.011 0.001 
DDP 2015 -0.003 0.000 0.006 0.000 0.036 0.003 
DDP 2020 0.000 -0.003 0.022 0.002 0.069 0.005 
DDP 2025 0.000 -0.003 0.037 0.003 0.113 0.009 
DDP 2030 -0.002 0.000 0.053 0.004 0.175 0.014 
WRP 2005 -0.004 -0.001 -0.004 -0.001 -0.004 -0.001 
WRP 2010 -0.004 -0.001 -0.003 0.000 0.014 0.002 
WRP 2015 -0.004 -0.001 0.008 0.001 0.046 0.007 
WRP 2020 -0.004 -0.001 0.029 0.005 0.089 0.014 
WRP 2025 -0.004 -0.001 0.048 0.008 0.146 0.023 
WRP 2030 -0.002 0.000 0.069 0.011 0.227 0.036 
Sub-Watershed UT4 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 -0.006 -0.001 -0.006 -0.001 -0.006 -0.001 
IT 2010 -0.006 -0.001 -0.003 -0.001 0.019 0.003 
IT 2015 -0.006 -0.001 0.011 0.002 0.062 0.009 
IT 2020 -0.006 -0.001 0.039 0.006 0.120 0.018 
IT 2025 -0.005 -0.001 0.065 0.009 0.198 0.029 
IT 2030 -0.003 0.000 0.093 0.014 0.307 0.045 
BA 2005 -0.007 -0.001 -0.007 -0.001 -0.007 -0.001 
BA 2010 -0.007 -0.001 -0.004 -0.001 0.023 0.003 
BA 2015 -0.007 -0.001 0.013 0.002 0.075 0.010 
BA 2020 -0.007 -0.001 0.048 0.006 0.146 0.019 
BA 2025 -0.006 -0.001 0.078 0.010 0.241 0.031 
BA 2030 -0.004 0.000 0.113 0.015 0.373 0.049 
Sub-Watershed UT4 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 -0.008 0.000 -0.008 0.000 -0.008 0.000 
VS 2010 -0.008 0.000 -0.005 0.000 0.025 0.001 
VS 2015 -0.008 0.000 0.015 0.001 0.083 0.003 
VS 2020 -0.008 0.000 0.052 0.002 0.160 0.007 
VS 2025 -0.006 0.000 0.086 0.004 0.264 0.011 
VS 2030 -0.004 0.000 0.124 0.005 0.409 0.017 
BA + VS 2005 -0.008 -0.001 -0.008 -0.001 -0.008 -0.001 
BA + VS 2010 -0.008 -0.001 -0.005 -0.001 0.025 0.003 
BA + VS 2015 -0.008 -0.001 0.015 0.002 0.083 0.010 
BA + VS 2020 -0.008 -0.001 0.052 0.006 0.160 0.019 
BA + VS 2025 -0.006 -0.001 0.086 0.010 0.264 0.031 


























Table D-31.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R17. 
Table D-31.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R17 Unallocated -124.92 -16.09 0.09 7361 
R17 Allocated -124.92 -16.09 0.09 7361 
R17 PAD 0.58E-3 0.04E-3 0 1 
R17 2005 1:1 0.1 0.01 0 189 
R17 2005 3:1 0.1 0.01 0 189 
R17 2005 5:1 0.1 0.01 0 189 
R17 2010 1:1 0.1 0.01 0 189 
R17 2010 3:1 0.1 0.01 0 189 
R17 2010 5:1 0.1 0.01 0 189 
R17 2015 1:1 0.1 0.01 0 189 
R17 2015 3:1 0.1 0.01 0 189 
R17 2015 5:1 0.12 0.01 0 231 
R17 2020 1:1 0.16 0.01 0 309 
R17 2020 3:1 0.2 0.01 0 376 
R17 2020 5:1 0.23 0.02 0.01 438 
R17 2025 1:1 0.1 0.01 0 189 
R17 2025 3:1 0.13 0.01 0 253 
R17 2025 5:1 0.19 0.01 0 371 
R17 2030 1:1 0.25 0.02 0.01 474 
R17 2030 3:1 0.31 0.02 0.01 597 
























Table D-31.2 Possible Nutrient Savings through LID/BMP use, R17. 
Sub-Watershed R17 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.023 0.001 0.023 0.001 0.023 0.001 
DDP 2010 0.023 0.001 0.023 0.001 0.032 0.002 
DDP 2015 0.023 0.001 0.029 0.002 0.046 0.003 
DDP 2020 0.023 0.001 0.038 0.002 0.059 0.004 
DDP 2025 0.023 0.001 0.047 0.003 0.074 0.004 
DDP 2030 0.023 0.001 0.055 0.003 0.099 0.006 
WRP 2005 0.030 0.004 0.030 0.004 0.030 0.004 
WRP 2010 0.030 0.004 0.030 0.004 0.041 0.005 
WRP 2015 0.030 0.004 0.037 0.005 0.060 0.007 
WRP 2020 0.030 0.004 0.050 0.006 0.076 0.009 
WRP 2025 0.030 0.004 0.060 0.007 0.096 0.012 
WRP 2030 0.030 0.004 0.070 0.009 0.127 0.015 
Sub-Watershed R17 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.041 0.005 0.041 0.005 0.041 0.005 
IT 2010 0.041 0.005 0.041 0.005 0.055 0.006 
IT 2015 0.041 0.005 0.050 0.006 0.081 0.009 
IT 2020 0.041 0.005 0.067 0.008 0.103 0.012 
IT 2025 0.041 0.005 0.082 0.009 0.130 0.015 
IT 2030 0.041 0.005 0.095 0.011 0.172 0.019 
BA 2005 0.050 0.005 0.050 0.005 0.050 0.005 
BA 2010 0.050 0.005 0.050 0.005 0.067 0.007 
BA 2015 0.050 0.005 0.061 0.006 0.098 0.010 
BA 2020 0.050 0.005 0.082 0.008 0.125 0.012 
BA 2025 0.050 0.005 0.099 0.010 0.158 0.016 
BA 2030 0.050 0.005 0.116 0.012 0.209 0.021 
Sub-Watershed R17 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.055 0.002 0.055 0.002 0.055 0.002 
VS 2010 0.055 0.002 0.055 0.002 0.074 0.002 
VS 2015 0.055 0.002 0.067 0.002 0.108 0.003 
VS 2020 0.055 0.002 0.090 0.003 0.138 0.004 
VS 2025 0.055 0.002 0.109 0.003 0.173 0.005 
VS 2030 0.055 0.002 0.127 0.004 0.230 0.007 
BA + VS 2005 0.055 0.005 0.055 0.005 0.055 0.005 
BA + VS 2010 0.055 0.005 0.055 0.005 0.074 0.007 
BA + VS 2015 0.055 0.005 0.067 0.006 0.108 0.010 
BA + VS 2020 0.055 0.005 0.090 0.008 0.138 0.012 
BA + VS 2025 0.055 0.005 0.109 0.010 0.173 0.016 





















Table D-32.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R18. 
Table D-32.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R18 Unallocated -2.14 -0.03 0.06 4799 
R18 Allocated -2.14 -0.03 0.06 4799 
R18 PAD 0.59E-3 0.05E-3 0 1 
R18 2005 1:1 0.02 0 0 39 
R18 2005 3:1 0.02 0 0 39 
R18 2005 5:1 0.02 0 0 39 
R18 2010 1:1 0.02 0 0 39 
R18 2010 3:1 0.02 0 0 39 
R18 2010 5:1 0.03 0 0 44 
R18 2015 1:1 0.02 0 0 39 
R18 2015 3:1 0.03 0 0 44 
R18 2015 5:1 0.03 0 0 56 
R18 2020 1:1 0.05 0 0 75 
R18 2020 3:1 0.06 0.01 0 99 
R18 2020 5:1 0.07 0.01 0 120 
R18 2025 1:1 0.02 0 0 39 
R18 2025 3:1 0.04 0 0 62 
R18 2025 5:1 0.06 0.01 0 96 
R18 2030 1:1 0.09 0.01 0 140 
R18 2030 3:1 0.13 0.01 0 205 
























Table D-32.2 Possible Nutrient Savings through LID/BMP use, R18. 
Sub-Watershed R18 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.006 0.000 0.006 0.000 0.006 0.000 
DDP 2010 0.006 0.000 0.006 0.000 0.009 0.001 
DDP 2015 0.006 0.000 0.008 0.001 0.014 0.001 
DDP 2020 0.006 0.000 0.011 0.001 0.020 0.001 
DDP 2025 0.006 0.000 0.015 0.001 0.030 0.002 
DDP 2030 0.006 0.000 0.018 0.001 0.045 0.003 
WRP 2005 0.007 0.001 0.007 0.001 0.007 0.001 
WRP 2010 0.007 0.001 0.008 0.001 0.012 0.002 
WRP 2015 0.007 0.001 0.011 0.001 0.018 0.003 
WRP 2020 0.007 0.001 0.014 0.002 0.026 0.004 
WRP 2025 0.007 0.001 0.019 0.003 0.039 0.005 
WRP 2030 0.008 0.001 0.023 0.003 0.058 0.008 
Sub-Watershed R18 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.010 0.001 0.010 0.001 0.010 0.001 
IT 2010 0.010 0.001 0.011 0.001 0.016 0.002 
IT 2015 0.010 0.001 0.014 0.002 0.025 0.003 
IT 2020 0.010 0.001 0.019 0.002 0.036 0.005 
IT 2025 0.010 0.001 0.025 0.003 0.053 0.007 
IT 2030 0.011 0.001 0.031 0.004 0.079 0.010 
BA 2005 0.012 0.001 0.012 0.001 0.012 0.001 
BA 2010 0.012 0.001 0.014 0.002 0.019 0.002 
BA 2015 0.012 0.001 0.017 0.002 0.030 0.003 
BA 2020 0.012 0.001 0.024 0.003 0.044 0.005 
BA 2025 0.012 0.001 0.031 0.003 0.064 0.007 
BA 2030 0.014 0.002 0.037 0.004 0.095 0.011 
Sub-Watershed R18 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.013 0.000 0.013 0.000 0.013 0.000 
VS 2010 0.013 0.000 0.015 0.001 0.021 0.001 
VS 2015 0.013 0.000 0.019 0.001 0.033 0.001 
VS 2020 0.013 0.000 0.026 0.001 0.048 0.002 
VS 2025 0.013 0.000 0.034 0.001 0.070 0.002 
VS 2030 0.015 0.001 0.041 0.001 0.105 0.004 
BA + VS 2005 0.013 0.001 0.013 0.001 0.013 0.001 
BA + VS 2010 0.013 0.001 0.015 0.002 0.021 0.002 
BA + VS 2015 0.013 0.001 0.019 0.002 0.033 0.003 
BA + VS 2020 0.013 0.001 0.026 0.003 0.048 0.005 
BA + VS 2025 0.013 0.001 0.034 0.003 0.070 0.007 


















Table D-33.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R19. 
Table D-33.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R19 Unallocated 8.34 0.25 0.41 35528 
R19 Allocated 3.83 0.12 0.19 16310 
R19 PAD 0.56E-3 0.04E-3 0 1 
R19 2005 1:1 0.07 0.01 0 175 
R19 2005 3:1 0.07 0.01 0 175 
R19 2005 5:1 0.07 0.01 0 175 
R19 2010 1:1 0.07 0.01 0 175 
R19 2010 3:1 0.07 0.01 0 175 
R19 2010 5:1 0.07 0.01 0 175 
R19 2015 1:1 0.07 0.01 0 175 
R19 2015 3:1 0.07 0.01 0 175 
R19 2015 5:1 0.09 0.01 0 208 
R19 2020 1:1 0.14 0.01 0 348 
R19 2020 3:1 0.21 0.01 0.01 500 
R19 2020 5:1 0.27 0.02 0.01 649 
R19 2025 1:1 0.07 0.01 0 175 
R19 2025 3:1 0.1 0.01 0 246 
R19 2025 5:1 0.21 0.01 0.01 496 
R19 2030 1:1 0.29 0.02 0.01 711 
R19 2030 3:1 0.41 0.03 0.01 1001 
























Table D-33.2 Possible Nutrient Savings through LID/BMP use, R19. 
Sub-Watershed R19 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.017 0.001 0.017 0.001 0.017 0.001 
DDP 2010 0.017 0.001 0.017 0.001 0.024 0.001 
DDP 2015 0.017 0.001 0.021 0.001 0.049 0.003 
DDP 2020 0.017 0.001 0.035 0.002 0.070 0.004 
DDP 2025 0.017 0.001 0.050 0.003 0.099 0.005 
DDP 2030 0.017 0.001 0.064 0.003 0.135 0.007 
WRP 2005 0.022 0.002 0.022 0.002 0.022 0.002 
WRP 2010 0.022 0.002 0.022 0.002 0.032 0.003 
WRP 2015 0.022 0.002 0.027 0.003 0.063 0.007 
WRP 2020 0.022 0.002 0.045 0.005 0.091 0.010 
WRP 2025 0.022 0.002 0.064 0.007 0.128 0.014 
WRP 2030 0.022 0.002 0.083 0.009 0.175 0.019 
Sub-Watershed R19 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.030 0.003 0.030 0.003 0.030 0.003 
IT 2010 0.030 0.003 0.030 0.003 0.043 0.004 
IT 2015 0.030 0.003 0.036 0.004 0.086 0.009 
IT 2020 0.030 0.003 0.060 0.006 0.123 0.012 
IT 2025 0.030 0.003 0.087 0.009 0.173 0.017 
IT 2030 0.030 0.003 0.112 0.011 0.237 0.024 
BA 2005 0.037 0.003 0.037 0.003 0.037 0.003 
BA 2010 0.037 0.003 0.037 0.003 0.052 0.005 
BA 2015 0.037 0.003 0.044 0.004 0.104 0.009 
BA 2020 0.037 0.003 0.073 0.007 0.150 0.013 
BA 2025 0.037 0.003 0.105 0.009 0.211 0.019 
BA 2030 0.037 0.003 0.137 0.012 0.287 0.026 
Sub-Watershed R19 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.040 0.001 0.040 0.001 0.040 0.001 
VS 2010 0.040 0.001 0.040 0.001 0.057 0.002 
VS 2015 0.040 0.001 0.048 0.001 0.115 0.003 
VS 2020 0.040 0.001 0.081 0.002 0.164 0.005 
VS 2025 0.040 0.001 0.116 0.003 0.231 0.006 
VS 2030 0.040 0.001 0.150 0.004 0.315 0.009 
BA + VS 2005 0.040 0.003 0.040 0.003 0.040 0.003 
BA + VS 2010 0.040 0.003 0.040 0.003 0.057 0.005 
BA + VS 2015 0.040 0.003 0.048 0.004 0.115 0.009 
BA + VS 2020 0.040 0.003 0.081 0.007 0.164 0.013 
BA + VS 2025 0.040 0.003 0.116 0.009 0.231 0.019 



















Table D-34.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for WNC. 
Table D-34.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
WNC Unallocated 8.34 0.25 0.41 35528 
WNC Allocated 4.51 0.14 0.22 19218 
WNC PAD 0.82E-3 0.09E-3 0 1 
WNC 2005 1:1 0.37 0.04 0.01 575 
WNC 2005 3:1 0.37 0.04 0.01 575 
WNC 2005 5:1 0.37 0.04 0.01 575 
WNC 2010 1:1 0.37 0.04 0.01 575 
WNC 2010 3:1 0.39 0.04 0.01 607 
WNC 2010 5:1 0.44 0.05 0.01 689 
WNC 2015 1:1 0.37 0.04 0.01 575 
WNC 2015 3:1 0.42 0.05 0.01 658 
WNC 2015 5:1 0.59 0.07 0.01 924 
WNC 2020 1:1 0.78 0.09 0.01 1227 
WNC 2020 3:1 0.99 0.11 0.02 1559 
WNC 2020 5:1 1.24 0.14 0.02 1948 
WNC 2025 1:1 0.37 0.04 0.01 581 
WNC 2025 3:1 0.64 0.07 0.01 1009 
WNC 2025 5:1 0.98 0.11 0.02 1543 
WNC 2030 1:1 1.44 0.16 0.03 2255 
WNC 2030 3:1 1.98 0.22 0.04 3111 
























Table D-34.2 Possible Nutrient Savings through LID/BMP use, WNC. 
Sub-Watershed WNC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.088 0.008 0.088 0.008 0.088 0.008 
DDP 2010 0.088 0.008 0.101 0.009 0.154 0.014 
DDP 2015 0.088 0.008 0.141 0.013 0.236 0.022 
DDP 2020 0.088 0.008 0.188 0.017 0.345 0.032 
DDP 2025 0.093 0.009 0.238 0.022 0.476 0.044 
DDP 2030 0.105 0.010 0.298 0.028 0.602 0.056 
WRP 2005 0.114 0.021 0.114 0.021 0.114 0.021 
WRP 2010 0.114 0.021 0.130 0.024 0.199 0.037 
WRP 2015 0.114 0.021 0.182 0.034 0.305 0.057 
WRP 2020 0.114 0.021 0.242 0.045 0.445 0.083 
WRP 2025 0.120 0.022 0.308 0.058 0.614 0.115 
WRP 2030 0.136 0.025 0.385 0.072 0.778 0.145 
Sub-Watershed WNC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.154 0.027 0.154 0.027 0.154 0.027 
IT 2010 0.154 0.027 0.176 0.030 0.270 0.047 
IT 2015 0.154 0.027 0.247 0.043 0.413 0.071 
IT 2020 0.154 0.027 0.328 0.057 0.603 0.104 
IT 2025 0.163 0.028 0.417 0.072 0.832 0.143 
IT 2030 0.184 0.032 0.521 0.090 1.054 0.182 
BA 2005 0.187 0.029 0.187 0.029 0.187 0.029 
BA 2010 0.187 0.029 0.214 0.033 0.328 0.050 
BA 2015 0.187 0.029 0.300 0.046 0.501 0.077 
BA 2020 0.187 0.029 0.399 0.061 0.732 0.112 
BA 2025 0.197 0.030 0.507 0.077 1.011 0.154 
BA 2030 0.224 0.034 0.633 0.097 1.279 0.196 
Sub-Watershed WNC 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.205 0.010 0.205 0.010 0.205 0.010 
VS 2010 0.205 0.010 0.235 0.011 0.360 0.017 
VS 2015 0.205 0.010 0.329 0.016 0.550 0.026 
VS 2020 0.205 0.010 0.438 0.021 0.804 0.038 
VS 2025 0.217 0.010 0.556 0.027 1.110 0.053 
VS 2030 0.246 0.012 0.695 0.033 1.405 0.067 
BA + VS 2005 0.205 0.029 0.205 0.029 0.205 0.029 
BA + VS 2010 0.205 0.029 0.235 0.033 0.360 0.050 
BA + VS 2015 0.205 0.029 0.329 0.046 0.550 0.077 
BA + VS 2020 0.205 0.029 0.438 0.061 0.804 0.112 
BA + VS 2025 0.217 0.030 0.556 0.077 1.110 0.154 




















Table D-35.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for R20. 
Table D-35.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
R20 Unallocated -0.52 -0.22 0.07 5681 
R20 Allocated -0.52 -0.22 0.07 5681 
R20 PAD 0.59E-3 0.03E-3 0 1 
R20 2005 1:1 0 0 0 -7 
R20 2005 3:1 0 0 0 -7 
R20 2005 5:1 0 0 0 -7 
R20 2010 1:1 0 0 0 -7 
R20 2010 3:1 0 0 0 -7 
R20 2010 5:1 0 0 0 -7 
R20 2015 1:1 0 0 0 -7 
R20 2015 3:1 0 0 0 -7 
R20 2015 5:1 0 0 0 -4 
R20 2020 1:1 0 0 0 3 
R20 2020 3:1 0.01 0 0 18 
R20 2020 5:1 0.01 0 0 36 
R20 2025 1:1 0 0 0 -7 
R20 2025 3:1 0 0 0 -2 
R20 2025 5:1 0.01 0 0 18 
R20 2030 1:1 0.02 0 0 51 
R20 2030 3:1 0.03 0 0 85 























Table D-35.2 Possible Nutrient Savings through LID/BMP use, R20. 
Sub-Watershed R20 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 -0.001 0.000 -0.001 0.000 -0.001 0.000 
DDP 2010 -0.001 0.000 -0.001 0.000 0.000 0.000 
DDP 2015 -0.001 0.000 0.000 0.000 0.002 0.000 
DDP 2020 -0.001 0.000 0.000 0.000 0.005 0.000 
DDP 2025 -0.001 0.000 0.002 0.000 0.008 0.000 
DDP 2030 -0.001 0.000 0.003 0.000 0.013 0.001 
WRP 2005 -0.001 0.000 -0.001 0.000 -0.001 0.000 
WRP 2010 -0.001 0.000 -0.001 0.000 0.000 0.000 
WRP 2015 -0.001 0.000 0.000 0.000 0.002 0.000 
WRP 2020 -0.001 0.000 0.000 0.000 0.006 0.001 
WRP 2025 -0.001 0.000 0.002 0.000 0.011 0.001 
WRP 2030 -0.001 0.000 0.004 0.000 0.017 0.002 
Sub-Watershed R20 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 -0.001 0.000 -0.001 0.000 -0.001 0.000 
IT 2010 -0.001 0.000 -0.001 0.000 0.000 0.000 
IT 2015 -0.001 0.000 -0.001 0.000 0.003 0.000 
IT 2020 -0.001 0.000 0.001 0.000 0.009 0.001 
IT 2025 -0.001 0.000 0.003 0.000 0.014 0.001 
IT 2030 -0.001 0.000 0.006 0.001 0.023 0.002 
BA 2005 -0.001 0.000 -0.001 0.000 -0.001 0.000 
BA 2010 -0.001 0.000 -0.001 0.000 0.000 0.000 
BA 2015 -0.001 0.000 -0.001 0.000 0.004 0.000 
BA 2020 -0.001 0.000 0.001 0.000 0.010 0.001 
BA 2025 -0.001 0.000 0.004 0.000 0.017 0.001 
BA 2030 -0.001 0.000 0.007 0.001 0.028 0.002 
Sub-Watershed R20 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 -0.002 0.000 -0.002 0.000 -0.002 0.000 
VS 2010 -0.002 0.000 -0.002 0.000 0.000 0.000 
VS 2015 -0.002 0.000 -0.001 0.000 0.004 0.000 
VS 2020 -0.002 0.000 0.001 0.000 0.011 0.000 
VS 2025 -0.002 0.000 0.004 0.000 0.019 0.000 
VS 2030 -0.002 0.000 0.008 0.000 0.030 0.001 
BA + VS 2005 -0.002 0.000 -0.002 0.000 -0.002 0.000 
BA + VS 2010 -0.002 0.000 -0.002 0.000 0.000 0.000 
BA + VS 2015 -0.002 0.000 -0.001 0.000 0.004 0.000 
BA + VS 2020 -0.002 0.000 0.001 0.000 0.011 0.001 
BA + VS 2025 -0.002 0.000 0.004 0.000 0.019 0.001 
























Table D-36.1 Modeled BASE Data, PAD Values, and Predicted Future Increases for LGW. 
Table D-36.1 TN (kg/day) TP (kg/day) Flow Rate (m3/s) Tot Flow (m3) 
LGW Unallocated -8.49 -11.18 0.1 8211 
LGW Allocated -8.49 -11.18 0.1 8211 
LGW PAD 0.6E-3 0.05E-3 0 1 
LGW 2005 1:1 0.05 0 0 118 
LGW 2005 3:1 0.05 0 0 118 
LGW 2005 5:1 0.05 0 0 118 
LGW 2010 1:1 0.05 0 0 118 
LGW 2010 3:1 0.05 0 0 118 
LGW 2010 5:1 0.06 0.01 0 121 
LGW 2015 1:1 0.05 0 0 118 
LGW 2015 3:1 0.06 0 0 118 
LGW 2015 5:1 0.07 0.01 0 160 
LGW 2020 1:1 0.13 0.01 0 271 
LGW 2020 3:1 0.17 0.01 0 371 
LGW 2020 5:1 0.22 0.02 0.01 469 
LGW 2025 1:1 0.05 0 0 118 
LGW 2025 3:1 0.09 0.01 0 193 
LGW 2025 5:1 0.17 0.01 0 365 
LGW 2030 1:1 0.24 0.02 0.01 518 
LGW 2030 3:1 0.33 0.03 0.01 708 
























Table D-36.2 Possible Nutrient Savings through LID/BMP use, LGW. 
Sub-Watershed LGW 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
DDP 2005 0.013 0.001 0.013 0.001 0.013 0.001 
DDP 2010 0.013 0.001 0.013 0.001 0.021 0.001 
DDP 2015 0.013 0.001 0.018 0.001 0.040 0.003 
DDP 2020 0.013 0.001 0.030 0.002 0.058 0.004 
DDP 2025 0.013 0.001 0.041 0.003 0.079 0.005 
DDP 2030 0.013 0.001 0.052 0.004 0.109 0.007 
WRP 2005 0.017 0.002 0.017 0.002 0.017 0.002 
WRP 2010 0.017 0.002 0.017 0.002 0.028 0.004 
WRP 2015 0.017 0.002 0.023 0.003 0.052 0.007 
WRP 2020 0.017 0.002 0.039 0.005 0.074 0.010 
WRP 2025 0.017 0.002 0.053 0.007 0.101 0.014 
WRP 2030 0.017 0.002 0.067 0.009 0.141 0.019 
Sub-Watershed LGW 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
IT 2005 0.023 0.003 0.023 0.003 0.023 0.003 
IT 2010 0.023 0.003 0.023 0.003 0.038 0.005 
IT 2015 0.023 0.003 0.031 0.004 0.071 0.009 
IT 2020 0.023 0.003 0.053 0.007 0.101 0.013 
IT 2025 0.023 0.003 0.072 0.009 0.137 0.017 
IT 2030 0.023 0.003 0.091 0.011 0.191 0.024 
BA 2005 0.028 0.003 0.028 0.003 0.028 0.003 
BA 2010 0.028 0.003 0.028 0.003 0.046 0.005 
BA 2015 0.028 0.003 0.038 0.004 0.086 0.010 
BA 2020 0.028 0.003 0.064 0.007 0.122 0.014 
BA 2025 0.028 0.003 0.088 0.010 0.167 0.019 
BA 2030 0.028 0.003 0.110 0.012 0.232 0.026 
Sub-Watershed LGW 1:1  3:1  5:1 
BMP/LID Year TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) TN (kg/day) TP (kg/day) 
VS 2005 0.030 0.001 0.030 0.001 0.030 0.001 
VS 2010 0.030 0.001 0.031 0.001 0.050 0.002 
VS 2015 0.030 0.001 0.041 0.001 0.094 0.003 
VS 2020 0.030 0.001 0.070 0.002 0.134 0.005 
VS 2025 0.030 0.001 0.096 0.003 0.183 0.006 
VS 2030 0.031 0.001 0.121 0.004 0.255 0.009 
BA + VS 2005 0.030 0.003 0.030 0.003 0.030 0.003 
BA + VS 2010 0.030 0.003 0.031 0.003 0.050 0.005 
BA + VS 2015 0.030 0.003 0.041 0.004 0.094 0.010 
BA + VS 2020 0.030 0.003 0.070 0.007 0.134 0.014 
BA + VS 2025 0.030 0.003 0.096 0.010 0.183 0.019 
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